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Abstract 


Uganda, a less developed but rapidly growing East African nation, continues to correct the economic 
mismanagement of past governments. One important legacy of this mismanagement is the Land Decree of 1975, 
issued by then President Idi Amin Dada. This decree nationalized all land and made illegal all private real estate 
market transactions. This paper uses a rich, but little known, dataset to show that real estate markets appear to 
have continued operating reasonably efficiently in spite of the 1975 Decree. The Land Act of 1998 repealed the 
1975 Decree. Our results suggest the recent Act has a high likelihood of success because its primary goal is to 
codify guarantees of security, transparency, and enforceable property rights in private real estate markets that 
appear to already exist. 


Key Words: Uganda National Household Survey, Land Decree of 1975, Land Act of 1998, hedonics, housing 


prices 


1. Introduction 


In order for housing markets to operate efficiently, buyers and sellers must have confidence 
that individual property rights will be honored, and that the system for transferring 
property rights is legitimate. Such an environment did not exist in Uganda following the 
Land Reform Decree of 1975 that declared all land in Uganda to be public land and 
stripped individual property owners of their assets. Since the National Resistance 
Movement (NRM) Government assumed power in 1986, however, Uganda has made 
impressive strides toward returning to a market-based economy. The Land Act of 1998 
provides the framework needed for an orderly return of the land to the citizens of Uganda. 

This paper empirically tests the efficacy of residential real estate markets in Uganda 
using the 1999/2000 Uganda National Household Survey (UNHS). We employ a hedonic 
pricing model to estimate implicit prices for dwelling attributes with a sample that spans 
the entire nation of Uganda. The results are encouraging. In addition to explaining a 
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respectable proportion of the variation in rents, our model produces estimates with the 
expected signs and with reasonable magnitude and statistical significance. This suggests 
that housing markets in Uganda are functioning reasonably and are in position to benefit 
from the full implementation of the Land Act of 1998. 

Our work is motivated by the two pieces of legislation mentioned above. The first is the 
Land Reform Decree of 1975, which was implemented by the Idi Amin Government and 
declared that all land in Uganda was public land. It abolished the existing land tenure 
systems and vested control over most land transactions with the Uganda Land 
Commission. The result was the disenfranchisement and eviction of a large number of 
people from land to which they previously had enforceable property rights. Land transfers 
to well-connected military and political elite occurred without compensation commensu- 
rate to perceived market value (Mijumbi et al., 2000). 

The NRM Government had to deal with conflicts that quickly arose between the 
beneficiaries of the land transfers and those disenfranchised by the 1975 Decree. In order 
to redress the inequities created by the decree, and to settle the continuous stream of land 
disputes, the NRM Government, through the Ugandan Parliament, passed the second 
important piece of land legislation, the Land Act of 1998, which repealed the 1975 Decree. 
Among other things, the Land Act of 1998 vests land in the citizens of Uganda and 
decentralizes administration and management of land issues to districts and sub-counties. 
Ostensibly, this will provide a framework for ensuring the existence of the security and 
transparency necessary for efficient real estate market activity. 

Because of the post-1986 land conflicts, the conventional wisdom suggests that land 
markets have not operated with any semblance of efficiency since the 1975 Decree. Some 
have asserted that sale prices reflect the risk of not being able to enforce property rights 
more than they do the market value of the property. Others argue that the 1975 Decree was 
largely ignored, so private real estate transactions never ceased and thus reflect market 
values reasonably well.' 

The Land Act of 1998 is still not fully implemented, partly because some of the 
necessary institutions have not yet been established. The legality of some of its provisions 
is also being challenged. Its impact on the 1999/2000 UNHS data is thus likely minimal. 
Instead, our reasonable hedonic estimates of housing prices using these data would suggest 
that real estate markets have been active in spite of the 1975 Decree, supporting the 
argument that the Decree was indeed largely ignored. Marginal attribute prices similar to 
those found in well-functioning real estate markets and consistent with a priori theoretical 
expectations further suggest that a reasonably efficient Ugandan market never 
disappeared. Because a culture of market-based real estate activity did not disappear 
after 1975, it is more likely that the Land Act will succeed in providing the security and 
transparency necessary for the existence of a vibrant real estate market. 


2. Background 


Uganda achieved independence from Britain in October 1962. Because of the adept 
planning of the reformist governor Sir Andrew Cohen, and the absence of a white settler 
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community in the protectorate, the transition to self-rule was peaceful and the country was 
better prepared for independence than any other British colonial area in Africa. The 
ensuing years, however, proved otherwise. The political leaders in the years following 
independence proved to be ill prepared to lead a new nation. Milton Obote, who ruled the 
country from 1962 to 1970, and Idi Amin Dada, who overthrew Obote in 1971, led 
repressive and violent regimes until 1986, when the NRM, under the leadership of Yoweri 
K. Museveni, assumed power.® By this time the country’s social and economic 
infrastructure had been virtually destroyed. 

The NRM Government began the task of reconstruction. President Museveni quickly set 
the country on a course of market-based structural adjustment overseen by the IMF and the 
World Bank. He won praise from Western governments and lenders as a model of African 
reform and development. The results have been remarkable. In the past 10 years, real GDP 
has grown at an average of 6.5 percent per year, and even when adjusted for a population 
growth rate of 3.2 percent, per capita GDP has grown by an average annual rate of 2.9 
percent. The size of the Uganda economy has doubled since 1987.* 

Part of this growth is due to the NRM Government’s success in attracting foreign 
investment. Net foreign direct investment as a percentage of real GDP has averaged 2.5 
percent per year since 1995 and has been more than 3 percent since 1998. These rates are 
3.5 times the average for all of sub-Saharan Africa, and 12.5 times those for Kenya, 
Uganda’s eastern neighbor and competitor for foreign investment.” 

Uganda was rewarded in 1997 for its success by being the first nation to be granted debt 
relief under the IMF’s Heavily Indebied Poor Countries (HIPC) initiative. The country was 
relieved of $650 million of its external debt in April 1998, and another $1.3 billion in 
February 2000. The present value of this debt relief is about $700 million, or roughly 38 
percent of the present value of the country’s total outstanding external debt.° The NRM 
Government has thus won praise from Western governments and lenders as a model of 
African reform and growth. 

Surveys of business people in Uganda show that, in addition to a stable political 
environment, correcting physical infrastructure inadequacies is important to attract more 
foreign direct investment. To this end, roads have been repaired and new ones built. The 
Jinja—Mbale Road, the main route to Kenya and the Indian Ocean port of Mombassa, was 
the first to be rebuilt and is now considered one of the best in East Africa. A new 
hydropower dam went into service in May 2000, and another is currently under 
construction. Both are at the source of the Nile River near the town of Jinja on the northern 
shores of Lake Victoria. 


3. Land tenure systems 


The same surveys suggest that having reliable enforcement of property rights to land 
holdings is also important. Given the country’s history of land tenure, including the 1975 
Decree, some discussion of this issue is appropriate. Although the Land Act, 1998 
provides for four types of land tenure systems, contemporary Uganda has seven main types 


of land tenure systems: Freehold, mai/o, customary, leasehold, kibanja, communal, and 
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public land. The mailo freehold system began with the enactment of the Uganda 
Agreement of 1900 and the subsequent Land Law of 1908.’ The 1900 Agreement was 
designed to settle land conflicts and stop population displacement caused by the 
internecine fighting among Catholics, Protestants, and Muslims in the immediately 
preceding period. This agreement, between the British Special Commissioner and the 
chiefs and people of Buganda, allocated 1,003 square miles of land to the King of 
Buganda, his family, and other important chiefs, both in their political capacity and in 
private ownership.” Another 8,000 square miles were allocated to about 1,000 chiefs and 
others at the discretion of the Buganda Parliament (the Lukiiko). 

The Land Law of 1908 defined and codified mailo. Its main provisions included, among 
other things, the right of an individual to own up to 30 square miles that could be 
transferred by sale, gift, or will to another person of the British Protectorate. In short, mailo 
was defined to imitate the system of freeholder rights defined in English law. 

Because the original mailo owners were the King, chiefs, and other notables, peasant 
farmers became tenants on the mailo land. Neither the 1900 Agreement nor the 1908 Land 
Law defined the relationship between owners and peasants. Peasants continued to assume 
the same type of feudal relationship with mailo owners as they did with their political 
chiefs prior to 1900. This is not surprising because these chiefs were the mailo owners. 
This was not problematic until the price of cotton, introduced as a “‘peasant’’ crop, rose 
dramatically between 1914 and 1918. The owners began to exploit the economic gains 
experienced by the peasants living on their land by demanding increasing portions of the 
proceeds from cotton sales as well as by forced use of customary labor in the cotton fields. 
This eventually led to passage of the Busulu and Envujo Law of 1928, which provided 
peasants with certain unalienable rights that are permanent and heritable. Most 
importantly, this law made it difficult for a mailo owner to evict a peasant as long as 
the peasant paid rent (busulu). Also, a peasant could not be evicted if mailo land changed 
ownership. 

The Land Act of 1998 reinforces these provisions of mailo land law. Farmer tenants, 
now known as kibanja holders, buy the use of their land from the owner. Buying use means 
the kibanja holder can sell without owner approval and cannot be evicted without cause. A 
main difference between the mailo owners and kibanja holders is that the latter cannot 
legally claim the land as an asset because they own only its use and not the land itself. 

While mailo land is most common in the Buganda Kingdom, freehold tenure exists in 
other regions of the country as well. The 1900 Agreement designated all non-mai/o land as 
Crown land and the Crown Lands Ordinance of 1903 gave the British Crown the authority 
to grant this land as freehold.’ Mailo was also granted to the Kingdom of Toro, and 
freehold land is common in the Busoga, Kigezi, and Bugisu regions. 

Freehold tenure is a more general concept than mailo tenure, although the rights on all 
freehold land are similar to those described above for mailo owners. They enable the 
owner to exercise full powers of ownership of land, including using and developing the 
land, taking all produce from the land, and entering into any lawful transaction in 
connection with the land (e.g., selling and leasing). 

Leasehold tenure involves tenants taking long-term leases on land for a well-defined 
period of time. Both private landowners and the government, under terms of the Public 
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Lands Act of 1968, can legally grant leases. Leases are granted for varying periods of time. 
The most common are 10, 45, 99, and 199-year leases. 

Customary tenure is the most widespread tenure type. Customary tenants occupy public 
(formerly Crown) land. The defining characteristic of this form of tenure is that local 
customary regulation and management dictate ownership, use, occupation, and 
transactions. All customary holdings are owned in perpetuity, have recognized boundaries, 
and can be bought and sold. It is most prevalent in the Southern, Western, and Central 
regions of the country. 

There is also communal land tenure in which land belongs to the community as a whole. 
Under this type of tenure, land cannot be fenced, sold, or bequeathed. The landholder has 
rights to the land only as long as he is using it. Thus the community can allocate it to 
someone else if the current holder discontinues use. Boundaries are not permanently 
defined and there is no exclusive occupation of the land. This form of tenure is prevalent in 
the Northern part of the country. 

Any land that is neither mailo, freehold, leasehold, customary, communal, nor kibanja is 
public land. Such land is held in trust by the Government of Uganda for the citizens of 
Uganda. It includes gazetted forest reserves, game reserves, and wetlands. 

In general, these seven types of land tenure confer different degrees of rights upon the 
occupants of the land. Freeholders, including mailo owners, have the most rights. It is 
generally agreed that leaseholders have more rights than customary tenants because they 
are not subject to the peculiarities of local custom, which in many cases includes 
provisions for communal land use. Finally, kibanja tenants on mailo land have rights 
similar to customary tenants, but they are not subject to sometiine. unpredictable local 
customs that are not enforceable in courts of law. 


4. Theory 


Hedonic theory forms the basis for our investigation. Hedonic price theory, initially 
developed by Lancaster (1966) and refined by Rosen (1974), has been used extensively to 
empirically measure many otherwise unobservable market phenomena. The theory holds 
that while explicit markets may not exist for the individual components of a composite 
good, the observed pricing of the composite product (Y) reveals implicit prices for the 
components (Z). Consumers of the product face a price function P(Z) and bring to the 
market a bid rent function B(Z, M, u, x), where Z is a vector of attribute quantities, M an 


income constraint, uv, a vector of utilities derived from the attributes, and x a vector of 
parameters. Utility derived from the composite product is maximized when the slope of 


the bid rent function for each attribute equals the slope of the price function for the 
attribute. This relationship can be expressed as 


OB iu; 
——=— =P. (1) 
OZ; Uy 
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Assuming inelastic supply, heterogeneity among product attributes permits identification 
of supply—demand equilibria for the component parts of the bundled good. Sheppard 
(1999) provides a thorough development of hedonic pricing theory together with a recent 
review of the associated theoretical and empirical work. 

The empirical implementation of hedonic theory is reasonably straightforward. Given 
the price of the bundled good i, P;, and the quantity and/or quality of the j attributes 
associated with that good, Z;;, the marginal price of each attribute can be obtained by a 
regression of P; on Z;. The regression coefficients provide estimates of the implicit prices 
for house attributes. 

There is a fairly substantial literature that focuses on economic analyses of housing 
markets in developing countries. Much of this estimates elasticities of the demand and 
supply for housing. Malpezzi and Mayo (1985) provide a review of much of the housing 
demand work, while Malpezzi (1999) provides an excellent summary of important work 
on housing demand, supply, housing tenure choice, and related markets (e.g., housing 
finance) in both developing and transition economies. 

Hedonic theory has also been applied to the study of housing markets in less developed 
countries. Grootaert and Dubois (1988) and Malpezzi (1998) use hedonic indexes to get 
measures of prices and quantities from information on rent and dwelling value. Follain and 
Jimenez (1985a,b) estimate the demand for housing characteristics in developing 
countries. Willis et al. (1990) construct a hedonic index to analyze rent control in 
Ghana. Similarly, Megbolugbe (1989) develops a hedonic index for a Nigerian housing 
market. To our knowledge, ours is the first attempt to apply hedonic theory to Ugandan 
housing markets. 


5. Data 


Annual Ugandan household surveys began with the first Integrated Household Survey 
(IHS) in 1992/93. The IHS was followed by two monitoring surveys in 1993/94 and 1994/ 
95 and was renamed the UNHS by the Uganda Bureau of Statistics in 1995/96. It contains 
data from a stratified random sample of Ugandan households in both urban and rural areas 
of the country. We use two separate components of the UNHS. 

The Socio-Economic Survey component contains a rich set of structural dwelling 
characteristics as well as monthly housing expenditures. The various categories of 
dwelling attributes include dwelling type and tenure as well as information on building 
materials for roofs, walls, and floors. The type of toilet facilities, the quality of water 
availability, and the types of lighting and cooking fuels are also included. 

The Community Survey component contains information at the community level. The 
enumeration areas are defined at the Local Council 1 (LC1) level. An LC1 is the smallest 
of five governmental administrative units, and usually identifies a village. The Community 
Survey contains a wealth of information on, among other things, the availability and prices 
of consumer goods and agricultural products. It also describes the area’s physical, 
agricultural, health, and educational infrastructure. It measures distances from the LCs to 
the center of the nearest municipality, which are usually employment centers, as well as 
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the cost of commuting to Kampala, the capital and by far the largest economic and 
employment center in the country. Finally, it contains information on the various types of 
land tenure. 

Our empirical model involves estimating a housing price function that groups housing 
characteristics into the following categories, 


In(monthly rent) = f(location, land tenure, dwelling type, dwelling attributes) 2) 


Table | provides variable definitions and descriptive statistics as well as a priori sign 
expectations for the estimated coefficients from equation (2). Many of the attributes 
contained in (2) vary significantly across regions. Table 2 highlights some of these 
differences. Ugandan housing conditions are drastically different in many important ways 
from those in more developed countries. Highlighting some of the information in Tables | 
and 2 should convey a sense of these differences. 

The /ocation category includes variables that are used to test the theoretical prediction 
that housing prices decline monotonically at greater distances from centers of employment 
and other types of economic opportunity. URBAN is included to capture any premiums 
attached to an urban location, ceteris paribus. For the variables in the land tenure category, 
registered freehold land, including mai/o, constitutes less than 2 percent of our sample. 
Unregistered freehold (mainly kibanja), is most prevalent. Customary tenure is the next 
most common type. We include CUSTOM in the regression because customary tenure is 
the most prevalent type of land holding in the country. 

The variables HOUSE, HUT, and TENEMENT in the dwelling type category 
distinguish between the three dominant dwelling types in the data. The major difference 
between a house and a hut is that, in general, the latter are much smaller. Most huts are 
single-room detached dwellings found outside of urban areas. Tenements structures, called 
muzigo, are the equivalent of apartment complexes in the United States, and are found 
mostly in urban areas. 

In addition to the number of rooms (ROOMS), the dwelling attributes group contains 
information on the construction of walls and floors. There are essentially two wall types, 
with brick walls being the most prevalent. Mud and pole walls constitute the vast majority 
of the remainder. A quality floor (QUALFLR) is made of anything other than earth or cow 
dung, and constitutes only 14.2 percent of the sample. The three water source variables 
measure better quality sources. Together they constitute only 21.5 percent of the sample. 
The largest fraction of the remaining households gets water from an unprotected well or 
spring. The wealthiest (less than | percent) buy bottled water. 

FLUSH and LATRINE capture rent premiums associated with modern toilet facilities. 
FLUSH measures whether households have a flush toilet that is either privately owned or 
shared with other households. It also includes what are known as “‘pour’’ flush toilets, 
which require that water be poured into the bowl to flush. LATRINE accounts for 
dwellings that use either covered or uncovered pit latrines. The majority of the omitted 
category reports using a bush. 

Finally, ELEC and KERO capture premiums associated with the use of electricity or 
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Table 1. Summary statistics." 


Variable Description Mean Std. Dev. Exp. Sign 


RENTPAID Rental payment for housing in Uganda shillings/month 6,371 9,783 


Location 


CENTRAL Located in central region (includes the capital city of 0.349 0.477 
Kampala) 
EAST Located in eastern region 0.369 0.483 ? 
NORTH Located in northern region 0.237 0.425 : 
WEST Located in western region 0.045 0.207 ? 
URBAN Dwelling situated in urban setting 0.040 0.196 
DISTANCE Distance from dwelling to the nearest municipality 
< 10 km 0.106 0.308 
Between 10 and 25 km 0.157 0.364 
Between 25 and 50 km 0.236 0.424 
Between 50 and 75 km 0.238 0.426 
COST Cost of transportation to the capital city of Kampala 
< 1,000 shillings 0.056 0.230 
Between 1,000 and 2,500 shillings 0.047 0.212 
Between 2,500 and 5,000 shillings 0.182 0.386 
Between 5,000 and 7,500 shillings 0.228 0.419 
Between 7,500 and 10,000 shillings 0.165 0.371 
Land tenure 
RFREE Registered freehold 0.018 0.133 
UNFREE Unregistered freehold 0.580 0.494 
LEASE Leased property 0.017 0.129 
CUSTOM Customary land tenure 0.340 0.474 
PUBLAND Public land 0.009 0.095 
SQUAT Squatter occupied property 0.018 0.132 
Dwelling type 
HOUSE Dwelling is an independent house 0.577 0.494 
TENEMENT Dwelling is located within a tenement 0.065 0.246 
HUT Dwelling is a hut 0.344 0.475 
Dwelling attributes 
ROOMS Number of rooms in the dwelling 2.6 ES 
BRKWALL Dwelling has brick walls 0.434 0.496 
QUALFLR Dwelling has other than earth or cow dung floors 0.142 0.349 
PIPEIN Drinking water is piped to the dwelling 0.003 0.054 
PUBLIC Drinking water is from a public tap 0.026 0.158 
PWELL Drinking water is from a protected well or borehole 0.186 0.389 
FLUSH Dwelling has a flush toilet 0.006 0.077 
LATRINE Dwelling has a pit latrine 0.793 0.405 
ELEC Dwelling has electric lighting 0.022 0.146 
KERO Dwelling has kerosene lighting 0.123 0.329 


“Summary statistics are based on of 5,910 dwellings located throughout the nation of Uganda. Except for 
RENTPAID and ROOMS the variables are categorical. Means of these binary variables can be interpreted as the 
percentage of the sample falling in the respective category. 
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Table 2. Summary of regional differences categorical percentages. 


Central East North West 
Location 
Urban (%) 5.1 2.4 2.8 15.1 
Semi-urban (%) 4.6 py 1.3 0.0 
Rural (%) 90.0 95.5 95.9 84.9 
Land tenure 
Registered freehold (%) 3.4 0.8 1.4 0.0 
Unregistered freehold (%) 84.6 65.5 0.0 96.2 
Customary (%) 21 29.1 93.9 0.0 
Lease (%) 0.0 £3 3.5 
Public land (%) pe. 0.4 0.0 0.0 
Squatter (%) 0.6 0.0 
Dwelling type 
House (%) 83.8 55.9 15.4 93.2 
Tenement (%) 12.0 4.9 1.0 = AK 
Hut (%) 3.5 36.8 82.8 OR 
Sample size 2,063 2,183 1,399 265 


kerosene lamps as a lighting source. These two sources combined account for only 14.5 
percent of the households. Roughly 75 percent of the households in the omitted category 
use tadooba burners, which are small, oil burning, open flame lanterns. They cast about a 
l-inch flame, and are useful for lighting only very small areas. Street vendors also 
commonly use these after dark. 


6. Results 


We first estimate (2) for the entire country using dummy variables to identify Uganda’s 
four major regions.'' The results are shown in Table 3. The adjusted-R? shows that the 
regression explains 47 percent of the variation in In(RENTPAID). More importantly, ever: 
one of the statistically significant coefficients has the expected sign, and their magnitudes 
are quite reasonable. The only regional difference appears in the east, where prices are 
10.8 percent lower than those in the Central region. Mabangi (2000) provides evidence that 
the eastern portion of the country does have the highest poverty rates. An urban location 
implies rents are 36 percent higher than non-urban areas. A house rents for 11.3 percent 
more than a hut, the largest component of the omitted category. 

To test if distance from dwellings to municipal centers of economic opportunity affects 
housing prices, we construct concentric circles with radii of 10, 25, 50, and 75 km around 
these municipalities. We then identify household locations within these circles using the 
distance range variables described in Table 1.'* A dwelling between 51 and 75 km from 
the nearest municipality is 4.5 percent more expensive than one located more than 75 km 
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Table 3. Hedonic price regression—all regions. Dependent variable = natural logarithm of RENTPAID. 


Variable Estimate t-statistics 
CONSTANT 7.028 163.4** 
EAST — 0.108 4.0** 
NORTH 0.010 0.2 
WEST 0.003 0.1 
URBAN 0.356 6.5* 
HOUSE 0.113 4.2** 
DISTANCE 
< 10km 0.218 5.6* 
Between 10 and 25km 0.104 a2 
Between 25 and 50km 0.055 1.9* 
Between 50 and 75km 0.045 1.6 
COST 
< 1,000 shillings 0.116 pa 
Between 1,000 and 2,500 shillings 0.075 1.4 
Between 2,500 and 5,000 shillings - 0.040 1.2 
Between 5,000 and 7,500 shillings — 0.040 1.4 
CUSTOM — 0.138 4.3* 
ROOMS 0.238 31.3 
BRKWALL 0.293 is 
QUALFLR 0.557 16.8 
PIPEIN 0.364 1.8* 
PUBLIC 0.032 0.5 
PWELL 0.051 2.0* 
FLUSH 0.426 2.9 
LATRINE 0.263 9.8** 
ELEC 0.703 9.3 
KERO 0.287 9.1 
Sample size 5,910 
Adjusted R? 0.47 


Indicates significance at the | percent level. 


* Indicates significance at the 5 percent level. 


away. Moreover, the coefficient pattern shows that rent rises more than linearly for 
dwellings located nearer the municipal centers, with dwellings within 10km renting for 
21.8 percent more than those greater than 75 km away. These results are consistent with 
theoretical predictions and therefore significant at the 5 percent level in a one-tailed 
hypothesis test.'* 


Because Kampala is the capital, the financial center, by far the largest urban area, and 
the largest center of economic opportunity in the country, it is the most likely destination 
for travelers outside their home regions. We test to see if the cost of traveling to Kampala 
affects dwelling price. Similar to the distance test, we categorize households according to 
their reported cost, measured in 1,000s of Uganda shillings (Ushs), of travel to Kampala 
with the cost range variables described in Table 1.'* The results are generally consistent 


| 
| 
| 
| 


4 
| | 
| 
| 
: | 
| 
4 
| 
' 


HOUSING PRICES AND MATURING REAL ESTATE MARKETS l 


with expectations. The estimates suggest that rents are 7.5 percent higher where the 
transport cost to Kampala is between 1,000 and 2,500 Ushs than where transport cost is 
greater than 7,500 Ushs. This coefficient is significant at the 10 percent level in a one- 
tailed test. Similarly, rents are 11.6 percent higher for transport costs of less than 
1,000 Ushs compared to rents where costs are greater than 7,500 Ushs. The coefficients on 
the other two cost range variables appear anomalous, but these are marginally significant 
even in one-tailed tests. 

CUSTOM indicates that rents on customary tenure land are 13.8 percent lower than on 
those on freehold land. This is expected because even though kibanja holders own only the 
use of land, they have legally enforceable rights that customary tenants do not. An extra 
room adds 23.8 percent to rent. Brick walls, much superior to mud and poles, add 29.3 
percent. Quality flooring, i.e., anything but and earth or cow dung, commands a large 
premium, raising rent by 55.7 percent. As expected, water piped into the house commands 
the highest premium over unprotected wells and springs. Protected wells, boreholes, and 
public taps are preferred to unprotected sources, but not nearly as much as piped water. 
Also, as expected, flush toilets command a much higher premium than latrines. Finally, 
dwellings with electric lighting are 70.3 percent more expensive than those lit with 
tadooba. Dwellings using kerosene lanterns are 28.7 percent more expensive than those lit 
with tadooba. 

Because of the significance of the EAST region dummy variable, and because housing 
markets are generally more localized, we estimated separate price functions for each of the 
four regions. These results are reported in Table 4. The adjusted-R* values are somewhat 
lower, and we lose significance on some coefficients, but the essential relationships still 
hold. All the significant coefficients in all four regressions have the expected sign and all 
have reasonable magnitudes similar to those reported in Table 3. The West region 
regression, with relatively few observations, is the poorest performer. 

Multicollinearity between the variables in the hedonic equations may exist because of 
the types of dwelling attributes we use. For example, dwellings with electricity are more 
likely to have flush toilets and brick walls than those without. We compute variance 
inflation factors (VIFs) for each of the regressors in the equation and find no substantial 
problem. The largest VIF is 3.7, and all of the others are below 2.'° This is consistent with 
the statistical significance and robustness of the estimated coefficients across geographic 
regions that we find. 


7. Conclusions 


Our results from this preliminary analysis of Ugandan housing markets are encouraging. 
We explain a reasonably large fraction of the variation in housing price, and our estimated 
implicit prices conform to a priori expectations. It appears that Ugandan housing markets 
are reasonably efficient and that the UNHS data captures household behavior quite well. 

More importantly, because the Land Act of 1998 is not captured in the UNHS data, the 
results suggest that a well-functioning real estate market existed in spite of the Land 
Decree of 1975 that nationalized all land. Because a culture of market-based real estate 
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Table 4. Hedonic price regression—comparison by region dependent variable =natural logarithm of 


RENTPAID. 
Central East North West 
Variable Estimate f-statistics Estimate  ‘-statistics Estimate  ‘-statistics Estimate [-statistics 
CONSTANT 1232. -81.2** 6.819 101.2** 7.335 7.562 18.2** 
URBAN 0.274 3.4** 0.909 7.4* 0.420 33°" 0.141 0.6 
HOUSE 0.011 0.2 0.147 3.4** 0.170 3.1** 0.237 1.0 
DISTANCE 
< 10km 0.260 3.7*4 0.210 2.9** 0.210 3.0 =e 
Between 10 and 25 km 0.171 3.0** 0.143 22° 0.019 0.3 - 
Between 25 and 50km 0.146 3.1* 0.026 0.4 0.010 0.2 0.044 0.3 
Between 50 and 75 km 0.066 1.4 0.027 0.4 0.077 1.6 0.156 1.2 
COST 
< 1,000 shillings 0.253 3.1 0.010 0.1 0.074 0.7 0.358 1.1 
Between 1,000 and 0.000 0.0 0.143 0.9 : . e 
2,500 shillings 
Between 2,500 and 0.092 iF 0.046 0.8 
5,000 shillings 
Between 5,000 and 0: 357 2.9 0.050 i 0.092 0.8 0.286 1.2 
7,500 shillings 
Between 7,500 and — — - 0.109 1.3 0.083 0.7 
10,000 shillings 
CUSTOM 0.186 1.8 0.049 1.1 0.335 3.87 : 
UNFREE* - - - 0.090 0.3 
ROOMS 0.227 =18.9** 0.271 19.7** 0.223 14.2 0.219 5.79 
BRK WALL 0.481 13.0* 0.171 0.194 5.0** 0.392 2.7" 
QUALFLR 0.484 10.5** 0.794 13.4** 0.779 7.6** 0.529 3.6% 
PWELL 0.033 0.7 0.092 1.9% 0.005 0.1 0.055 0.6 
LATRINE”* 0.190 2.7** 0.215 0.255 68 : 
KERO 0.192 3.8** 0.243 4.3*4 0.237 4.07 0.063 0.5 
Sample size 2,063 2,183 1,399 265 
Adjusted R? 0.45 0.42 041 0.34 


“ The customary form of land tenure was not prevalent in any of the LC1s sampled in the western region. In this 
region unregistered freeholds are compared with leaseholds. 

» Latrines were the toilet type for all of the households sampled in the western region. 

~ The instances of flush toilets and electric utilities were too sparse to include these variables as regressors at the 
regional level. 


** Indicates significance at the | percent level. 


activity did not disappear after 1975, it is more likely that the Land Act will succeed in 
promoting a vibrant real estate market when it is fully implemented. 

To our knowledge, this is the first study of the value of housing attributes in Ugandan 
housing markets. Compiling household survey data is an expensive undertaking for a 
developing nation such as Uganda. However, the availability of such data provides a 
benchmark of current conditions against which progress can be measured. In addition, the 
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analysis of these data may help guide future political and economic reform in this rapidly 
growing, and exciting, country. 
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Notes 


ws) 


. This debate took place periodically among journalists and letter writers in Uganda’s two main daily 


newspapers, The New Vision and The Monitor, roughly between July 2000 and July 2001. 


For example, the Act codifies inheritance rights of female spouses, which is controversial because of 


f 
traditional tribal inheritance practices. 


Obote returned to power in 1979 after Amin was exiled by the Tanzanian army. This second Obote regime 
was even more repressive than that of Amin because of the threat posed by Museveni, who started a guerrilla 
war to overthrow Obote in 1981. 

Source: The World Bank Group, Data and Statistics, 2000 

Source: The World Bank Group, Data and Statistics, 2000. 

Source: IMF External Relations Department, www.imf.org/external/np/hipc/index.asp 


Mailo is derived from the word mile, which was used first to mean one square mile and eventually to describe 


this new form of Ugandan land tenure. Most of the mailo discussion is drawn from A.B. Mukwaya’s Land 


Tenure in Buganda: Present Day Tendencies, The Eagle Press, Kampala, 1953. 
The Kingdom of Buganda, historically the largest and most powerful in Uganda, is located in the southern tier 
of the country. It is bounded by Lake Kyoga to the north, and stretches from roughly the city of Masaka in the 


nda, are 


west to near the city of Jinja in the east. It includes the capital city of Kampala. Its people, the Bag 


the largest ethnic group in modern Uganda. Their king, the Kabaka, still 


plays a promi 
contemporary Ugandan political and cultural affairs. 

Crown land became public land after independence in 1962. 

A semilog specification is chosen because of the misspecification due to the lack of location-specific 
attributes in the model. Cropper et al. (1988) suggest that the semilog model is preferred when this possibility 
exists. In this instance, the issue of currency conversion is also avoided. 


The regions are: Central, which contains Kampala and the Lake Victoria city of Jinja; East, which is a main 


coffee growing region, with Mbale as its largest city; North, which is the most arid, rural, and least populated, 
with Gulu and Kitgum as its main urban areas; and West, which is dominated by large dairy farms and 
includes the cities of Masaka and Mbarara. 

The UNHS contains data that measures the distance from the center of an LC] to the nearest municipality, so 
that all dwellings within an LC! will have the same values for this grouped data. Moulton (1986, 1990) shows 


that combining group and household level data can lead to correlated errors within 


groups caused by tl 


effects of unmeasured group attributes. This in turn causes understated standard errors and possible 


nt 


misleading conclusions about statistical significance. Our concentric circles specification avoids this problem 


because there is no reason to expect that households within a given circle share 


sasured group 
characteristics. 

The theory was originally developed by Alonso (1964) and Muth (1969) and later refined by Mills (1967, 
1972). 

One U.S. dollar bought roughly 1,775 Ushs on January 13, 2003. 

As a rule-of-thumb, VIFs greater than 10 suggest a high degree of collinearity. See Kleinbaum et al., Applied 
Regression Analysis and Other Multivariate Methods, 2nd ed., 1988, p. 210. 
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Abstract 


This study examines the market for delinquent property tax certificates, a commonly used enforcement 
mechanism in property tax systems around the United States. We model the value of such certificates using a 
continuous-time framework and propose a statistical model that allows testing for factors that affect interest rates 
charged by investors who purchase the certificates as investment instruments. Using sample data from tax 
certificate sales in Florida from 1982 to 2000, we find that interest rates on certificates are negatively and 
significantly related to assessed property value and homestead status, and positively related to local ownership. 
We find an inverse relationship between interest rates and the number of certificates purchased by the certificate 
investor, indicating a significant clientele effect in this market. We also find that the implied effective tax rate is 
positively related to the interest rates charged by investors. Overall, the findings provide insight into the function 


of this unique market niche. 


Key Words: property tax, tax certificates, clientele effects 


1. Introduction 


The ad valorem real property tax revenue system is a familiar feature in most areas of the 
United States because it is relatively easy to administer and extremely difficult to evade. 
Public records identify all parcels and their respective owners, making assessment and 
billing a manageable task. Additionally, property owners who fail to pay their taxes face 
the possibility that the property itself may ultimately be used to satisfy the tax obligation. 

In many states, the first step in pursuing delinquent property taxpayers is for the county- 
level tax collector to conduct a “‘tax certificate’’ sale in which investors bid the per annum 
interest rate they are willing to accept from a delinquent taxpayer in exchange for paying 
the taxes on the property owner’s behalf.' If the certificate is not redeemed by the property 
owner within the time provided by law, the certificate holder may ultimately seek to force 
the sale of the property via a tax deed to recover the taxes paid and the interest due. Tax 
certificates represent a unique type of secured debt and offer an interesting setting in which 
to examine market dynamics and investor behav ior.” 
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Although no previous studies have directly addressed tax certificate pricing issues, 
several previous studies consider other issues relating to property tax delinquency. Among 
these, DeBoer and Conrad (1988) examine delinquency data for 12 Indiana counties 
during the period 1969-1986 and find that delinquencies are more prevalent when market 
interest rates are higher, suggesting that delinquency substitutes as a source of capital 
when market interest rates are high. While analyzing the probability of sale and sale price 
factors for 1987 Indianapolis property tax sales, DeBoer et al. (1992) show that assessed 
value is an important determinant of each. In a theoretical framework, O’ Flaherty (1990) 
considers the option value of letting one’s property taxes become delinquent. He 
concludes that if the costs to redeem the property are sufficiently small, property owners 
may find it optimal to ‘‘wait and see’’ the size of the penalty for delinquency relative to the 
value of the property before paying the taxes due. 

The purpose of this study is 2-fold: to model the tax certificate and property auctions, 
with limiting assumptions, to determine the optimal interest rate to bid on tax certificates; 
and to examine the factors influencing the interest rates demanded by tax certificate 
investors through the tax certificate sale mechanism. Section | of this article describes the 
mechanics of the property tax certificate market and types of auctions previously discussed 
in the literature. The description of the market is based on Chapter 197 of the Florida 
Statutes, but other states use similar procedures. Section 2 presents the tax certificate and 
property auction models and the optimal interest rate to bid on tax certificates. After 
modeling the process, Section 3 considers factors that influence the interest rates on tax 
certificates bid by investors, using tax certificate sales data from 1982 to 2000 in Palm 
Beach County, Florida. The results provide some insights, summarized in Section 4, that 
may prove useful for understanding the dynamics of delinquent property tax certificate 
markets. 


2. Property tax certificate market in Florida and auction types 


Under Chapter 197 of the Florida Statutes, all property taxes represent a first lien, superior 
to all other liens, as of January | of each year. Taxes are due and payable in November of 


the same year and are considered delinquent if unpaid on April | of the following year. 
After proper notice is provided by mail to the property owner and any lien holder of record 
who has previously requested notification, the tax collector is required to advertise a public 
sale of tax certificates on all properties in the county with delinquent taxes. This 
advertisement must appear in a locally circulated newspaper within 45 days of April | and 
must list each parcel for which taxes are delinquent, including owner’s name, delinquent 
tax amount, and a property identification number. The sale is scheduled to begin on or 
about June |. Prior to the sale, a property owner can preempt the sale of the certificate for 
the property by paying all taxes due plus 18 percent annual interest to date and the 
proportionate share of any advertising costs. 


On the day advertised, the tax collector begins the sale of certificates in the order listed 
in the advertisement and continues day to day until each certificate is sold. Rather than 
bidding a dollar amount, bidders bid the interest rate they are willing to accept in exchange 
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for paying the property taxes for the property owner. Bids start at 18 percent and go down 
in } point increments until a low bid is determined. In the event no bidder bids on a 
certificate, the certificate is issued to the county with an interest rate of 18 percent. 
Certificates are fully transferable upon payment of a nominal fee to the tax collector. 

After the sale, a property owner can redeem the certificate by paying the taxes and 
interest due to the tax collector. The tax collector then cancels the certificate and remits the 
funds to the certificate holder. If the certificate is not redeemed within 2 years of issuance, 
the holder may apply for a tax deed to be issued by the Clerk of the Circuit Court.* The tax 
deed applicant must pay for a title search and must pay the amount required for redemption 
of all other outstanding tax certificates, interest, omitted taxes, and current taxes. A 
completed application forces the sale of the property at public auction. 

As a result of the tax deed auction, the Clerk of the Circuit Court issues a tax deed to the 
highest bidder.* The opening bid must cover all the costs paid by the tax deed applicant 
plus all other costs for conducting the sale. If the property involved is a homestead 
property (the permanent residence of a full-time Florida citizen), the minimum bid at the 
tax deed auction is increased by one-half of the assessed value of the property. Anyone 
may bid at the tax deed auction, including the property owner and the tax deed applicant. 
The title granted to the winning bidder at a tax deed auction is subject only to other 
governmental liens, easements, and usual restrictions and covenants. In particular, no liens 
for a private debt (including mortgages) survive a tax deed sale. The winning bidder is 
entitled to immediate possession of the property. 


Vickrey (1961) and McAfee and McMillan (1987) indicate that four basic types of 


auctions are used when unique items are bought and sold. The English auction is the most 
common form for selling goods and the price increases successively until a winner 
emerges. Transparency is the essential feature of the English auction, through either an 
auctioneer or electronic posting. The Dutch auction works in reverse to the English auction 
in that the auctioneer begins calling with a high price and lowers the price until one bidder 
accepts the called price. Buyers submit sealed bids and the highest bidder wins at his bid 
price with the first-price sealed-bid auction. In the second-price sealed-bid auction, the 
highest bidder wins but pays a price equal to the second-highest bid. This auction type is 
rarely used in practice. As the following section indicates, the type of auction in use affects 
the modeling process. 


3. A simple model of consecutive tax certificate and tax deed auctions 


The mechanism described before basically is a sequence of two auctions: a Dutch auction 
for tax certificates and an English auction for the property. Using these auction types, we 
assume in a continuous-time framework there are two economic agents, the tax certificate 
buyer (buyer) and property owner (owner). For simplicity, we also assume the agents have 
linear utility functions. County in this model merely behaves as an intermediary and the 
game proceeds in two stages using the following notation: 
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V: market value of the property at the end period, and V ~ N (V*, s) 

V*: assessed value of the property at the time of delinquency 

v: buyer’s valuation of the property, and unconditionally, v ~ N (V,o) 
owner’s valuation of the property, and unconditionally, v’ ~ N (V,o’) 
p: probability of winning the property auction 

m: probability of non-redemption 

fb: property tax rate 

i: the tax certificate interest 

r*: county cost of capital 

r: buyer’s cost of capital 


~ 


owner’s cost of capital 


T: interim time, or time between purchase of tax certificate and property auction 


3.1. Stage 1: Tax certificate auction 


In this stage the buyer bids for the tax certificate upfront and pays all taxes due. After T 
time, the outcome of the first stage is determined. If the property owner pays all taxes, then 
the county redeems the certificate by paying original taxes plus interest to the certificate 
buyer. If the property owner does not pay taxes then the second stage, the tax deed auction 
begins. 


3.2. Stage 2: Tax deed ( property) auction 


In this stage, both certificate buyer and property owner bid for the property. If the 
certificate buyer wins, she receives the property and pays the net interest (based on the 
county’s cost of capital) accrued on the original property taxes. In such a case, the property 
owner loses the property but he does not pay any taxes. If the property owner wins, he 
retains the property but pays all the taxes and accrued interest. In this case, the certificate 
buyer only receives the face value of the certificate plus the accrued interest. 

Additionally, to assure that the outcomes of the two stages are independent, we assume 
that each stage is timely. At the end of the first stage, time 7, the owner makes his final 
decision of whether or not to pay all taxes due. The second stage, after which the true value 
of the property is revealed, lasts for t — T. This assumption, though rather abstract, reflects 
the reality of the auction process. The tax certificate buyer who wishes to purchase the 
property must initiate a lengthy process after which the property will be auctioned. This 
timeliness, which in turn affects the property value, in our model is captured by the second 
interim time t —T. Figures | and 2 schematically provide the buyer’s and the owner’s 
payoffs in different stages of the game, respectively. 


The tax certificate stage is a rather simple game: if the owner decides to pay taxes then 
the tax certificate is redeemed, otherwise the next stage starts. The property owner is the 
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Tax Ist interim time, T Property 
> 
certificate auction Property 
auction begins auction 
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2nd interim time, T—T 


Figure |. Payoff to tax certificate buyer. This figure shows the tax certificate buyer’s payoff in different 
stages of the game and states of nature. 


only player who determines the outcome of this stage. As such, the likelihood of 
redemption (or non-redemption) is only a function of whether the owner finds paying taxes 
beneficial or not. Precisely, the likelihood of the owner paying taxes is equivalent to the 
likelihood that the property value exceeds the liabilities at time T, or: 


Likelihood of redemption = | — 2 = Pr(V; — BV*e"' > 0) 


= 

l—p 
| 
| 
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| 

| 

Pr(V; > BV*e"") 

— Pr(V; < BV*e"") 
\ 
* 

| = | (1) 
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-V,+e"" BV* 


Tax Ist interim time, T Property 
> 
certificate auction Property 
auction begins auction 
ends 


2nd interim time, T—T 


Figure 2. Property owner’s payoff. This figure shows the property owner’s payoff in different stages of the 
game and states of nature. 


Thus, the likelihood of non-redemption is given by: 


(2) 


Using equation (2), Table | provides interesting comparative statistics for the likelihood 
of the property owner not redeeming the tax certificate. All variables increase the 
likelihood of non-redemption except the uncertainty of property value. 

The second stage of the game, the tax deed ( property) auction, begins if the owner opts 
not to pay taxes due. Contrary to the first stage, the outcome of this stage is a function of 
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Table 1. Comparative statistics for the likelihood of non-redemption. This table provides the comparative 
statistics for the likelihood of non-redemption, 7, with respect to changes in the variables of interest: assessed 


value, V*; volatility of property value, s; property tax rate, 6; county cost of capital, r*; and time to redemption, T. 


Increase in Variable Impact on the Likelihood of Non-Redemption 


both buyer’s and owner’s optimal strategies. To determine the likelihood of either party 
winning, we first consider the optimal strategies. 

Unlike an ordinary English auction where payoffs are symmetric, in the second stage 
the participants bid only if winning is beneficial. This means there exists a unique cut-off 
point for each player beyond which the player will not bid. The implication is that the 
actual, conditional (on bidding) distribution of the perceived value by each player is a 
truncated normal distribution. To determine the truncation point, we determine at what bid 
the payoffs in both state of nature, winning or losing, are equal. For the certificate buyer, 
we find the maximum bid, v, beyond which the buyer will not bid. Denoting the buyer’s 
probability of winning the auction as p, we have 


[V. BV*(e" * — 1) |p = BV*e" (1 —p) (3 


thus, 


v=V,— pV (¢ + —1}. (4) 


This means that the buyer’s bid has a truncated normal distribution, or 


=i| 
| 
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Like the certificate buyer, we also find the maximum bid, ¥’, beyond which the owner 
will not bid. We have 


[V, — BV*e"*](1 —p) = [-V, + BV*e" (6) 
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thus, 


This means that the buyer’s bid has a truncated normal distribution, or 


N(V,,0’) 


i= 
From the conditional distributions of the buyer’s and owner’s bids, we determine the 
likelihood of the buyer winning the auction. The buyer only wins the auction if her bid 


exceeds that of the owner, providing the buyer’s and owner’s bids do not exceed the 
truncating valuations. Hence, we have 


where, f.-ygy<yw(v,v’) is the joint conditional distribution of the both owner’s and 
buyer’s valuations. Since the two distributions are independent, we have 


// f(v)f(v’) dv dv’ = / f(v) dy f(v’) dv’. (10) 


Substituting for the conditional distributions, we then have 
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Assuming ’ = V. + ¢, we can write the probability of non-redemption as: 
2g p y p 


Note that equations (4), (7) and (12) collectively determine the buyer’s maximum bid, ¥, 
owner’s maximum bid, v’, and the probability of non-redemption, p. From the above 
equations and conditioned on the buyer’s interest rate bid, i, we derive a number of 
interesting comparative statistics for the tax deed auction, as shown in Table 2. 

One shortcoming of the previous conditional comparative statistics is that they ignore 
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Table 2. Conditional comparative statistics for variables of interest in the tax deed auction. Conditioned on 
buyer’s interest rate, this table describes the comparative statistics for the likelihood of non-redemption, p, 
buyer’s maximum bid, v, and owner’s maximum bid, 1”, with respect to an increase in: property value at time T, 
V.,; assessed value, V"; property tax rate, f#; county cost of capital, 7°; buyer’s valuation dispersion, a; and 
owner’s valuation dispersion, o’. 


Impact on the Impact on the Owner’s Impact on the Likelihood 
An Increase in Buyer’s Maximum Bid, i Maximum Bid, v’ of Non-Redemption, p 


the fact that the certificate buyer dynamically decides what interest rate to bid when 
economic factors change. Determining variables like the buyer’s valuation error or the 
county’s cost capital, affect the bidding strategy of the buyer and owner at the tax deed 
auction. The buyer, however, uses this information to adjust her bid for the tax certificate 
interest rate upfront. Thus, to fully understand how different factors influence the tax 
certificate interest rate, we first need to solve for the buyer’s optimal payoff. The buyer’s 
problem can be written as a standard maximization problem: 


max = 0) (13) 


where, E?(t = 0) is the buyer’s expected total payoff. From Figure 1, we derive the 
buyer’s total expected payoff, E(t = 0), as follows: 


E®(t = 0) = = t) ne~" + BV*e" (1 — BV’ (14) 


E®(t =) is the expected payoff from the property auction. For the property auction, 
however, we know that the expected payoff is given by: 


= 1) = | (V. —v — BV*(e"* 1)) av 
| | pv" av! Fw) av (1 
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or, 


After some algebra, 


(1 = t) = (V, — BV*(e"* + e* — 1))p + BV*e" 


o' o' | 
= op| — — —]dv|. (16) 


Since a closed-form solution for the optimal interest rate cannot be found, we solve 
numerically for the optimal tax certificate interest rate, 7. Note that in doing so, we also find 
that at the optimal interest rate what the buyer’s maximum bid, ¥, owner’s maximum bid, 
v’, and probability of non-redemption, p, will be. 

As is evident from comparative statistics in Table 3, we find that the optimal tax 
certificate interest rate is positively related to property value at time t, V,, assessed value, 
V*, property tax rate, P, county cost of capital, r*, owner’s valuation dispersion, o’, 
volatility of and time to purchase, t. The optimal tax certificate interest rate, however, is 
negatively related to buyer’s cost of capital, 7, buyer’s valuation dispersion, o, and 
volatility of property value, s. 


These results have interesting empirical implications. In bidding for properties with 
high assessed values, we expect buyers to bid for tax certificates more cautiously. One 
possible explanation is that the buyer perceives the owners of high-value properties to be 
more likely to redeem the tax certificate. Also note, when the assessed value increases the 
owner’s maximum bid increases while the buyer’s maximum bid decreases. Knowing that 
owners of high-value properties pursue their properties more aggressively in the property 


auction, the tax certificate buyer hedges against probable loss by demanding higher 


interest payments. This is rather interesting because it implies despite a high property tax 


burden, and hence low likelihood of redemption, owners try to retain ownership of 


valuable properties at ali cost and all stages of the game. This is also the case when the 
effective property tax rate is high: the optimal interest rate increases as the tax rate, f, 
rises. With a high tax rate, the property owner is less likely to redeem taxes, but he will try 
to retain ownership by aggressively bidding in the property auction. Additionally, the 
valuation errors of the buyer and owner have interesting impacts on the optimal tax 
certificate interest rate. When the tax certificate buyer is more certain of the terminal 
property value than the owner, the buyer demands a higher interest rate on the tax 
certificate. Because the buyer expects the owner to bid aggressively in the final auction and 
win the property, she hedges against such event by asking a higher return. Such strategy 
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Table 3. Optimal comparative statistics for variables of interest in the tax deed auction. Having optimized the 
buyer’s total expected payoff, this table provides the comparative statistics for variables of interest in the tax deed 
auction with respect to an increase in the variables of interest: property value at time t, V_; assessed value, \ 

property tax rate, /3; buyer’s cost of capital, 7; county cost of capital, r*; buyer’s valuation dispersion, ¢; owner’s 


valuation dispersion, 0’; volatility of property value, s; time to redemption, 7; and time to purchase, tT. 


Impact on the Impact on the Impact on the Impact on the Impact on the 
Buyer’s Interest Buyer’s Owner’s Likelihood of Buyer's 

An Increase in Rate Bid, i Maximum Bid, Maximum Non-Redemption, p Total Payoff 

V, 

r ~ 

S 

~ 

a’ ~ 


a 


reduces the owner’s ability to pay the taxes due and improves the buyer’s overall payoff. 
Interestingly, when the buyer is more uncertain of the property value than the owner, she 
demands a lower interest rate on the tax certificate. Even if the certificate is not redeemed 
and the property goes into auction, the mere fact that the owner knows more about the 
value makes the final stage less attractive to the buyer. In this case, a naive buyer most 
likely bids aggressively for the property and ends up paying too much. Knowing this, an 
informed buyer then decides that her best strategy is to simply bid aggressively in the first 
auction. This would only provide the tax certificate buyer a modest return, however, it 
would increase the owner’s chance of paying taxes and hence preventing the buyer from 
facing a disadvantage in the final stage. In essence, the buyer literally hands over the 
property to the owner simply because she cannot verify the true value of the property as 
well as the owner. 


4. Data, hypotheses and empirical analysis 


The data for this analysis comes from the records of the tax collector in Palm Beach 
County, Florida. The data includes complete details regarding 166,316 parcels with 
delinquent property taxes in the years of 1982 through 2000. 

Not withstanding other comparative statistics that provide interesting empirical 
implications, we limit the scope of the hypotheses to those that, given our dataset, can 
be tested. We see the following as the most important testable hypotheses: 


Hypothesis 1. The property’s assessed value and the tax certificate interest rate are 
positively related. 
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Hypothesis 2. The effective tax rate and the tax certificate interest rate are positively 
related. 


Hypothesis 3. The buyer’s valuation error and the tax certificate interest rate are 
negatively related. 


Hypothesis 4. The owner’s valuation error and the tax certificate interest rate are 
positively related. 


One major problem in testing the hypotheses is that the dataset does not provide the 
exact corresponding variables for assessed value, effective tax rate, and buyer’s and 
owner’s valuation errors. For assessed value, AV, we use the sum of non-exempt value plus 
all exemptions, as reported by the county. The effective tax rate, TAX, is the ratio of the 
face value of the tax certificate (FACEAMT) to the assessed property value (AV) as of 
January | of the preceding year. We argue that a buyer’s valuation error is closely related 
to how actively the buyer participates in tax certificate auctions in the county. As such, size 
dummies of SMALL, MEDIUM, AND LARGE control for the buyer’s ability to value 
property. For the entire sample period, 1982—2000, a small buyer is one that purchases less 
than 10 tax certificates, a large buyer purchases more than 100 certificates and the 
remaining participants are medium buyers. HEXEMPT is a dummy variable that describes 
whether or not a property has a homestead exemption. The dummy variable, LOCALOWN, 
serves as a proxy for the owner’s valuation error by indicating if the owner resides in the 
county or not. We postulate that local owners have a better knowledge of the economic 
environment and thus assess the property value more accurately than those who live out of 
the county. The tax assessor’s dataset provides the interest rate for each tax certificate 
(INT). Tables 4 and 5 provide summary descriptive statistics for the entire sample and by 
buyer type, respectively. Table 4 shows that the average interest rate for all tax certificates 
in the sample is about 11.5 percent and the average assessed value is $78,928. 
Approximately 87 percent of the parcels are owned by locals, 22 percent have homestead 
exemptions and the average face value of the certificates is $2,042. Table 5 summarizes the 
data by buyer type, showing about 11.9 percent of the tax certificates are held by the 
county, 0.5 percent by SMALL buyers, 4.4 percent by MEDIUM buyers, and 83.2 percent 
by LARGE buyers. The average interest rate for each group is 17.8 percent, 14.3 percent, 
13.7 percent, and 10.4 percent, respectively. The average assessed value increases with 
buyer type, from $56,635 for the SMALL buyer to $87,387 for the LARGE buyer. As 
expected, since assessed value increases with buyer type, so does the face amount of the 
tax certificate. The average face value for the certificates held by the county is only $725. 
These findings indicate the average effective tax rate decreases as the size of the buyer 
increases. 


A proposed statistical model allows measurement of the sign and magnitude of the 
relationship between the factors described above and the risk/return expectations of tax 
certificate investors based on the sample data, in light of the complexities of the actual tax 
certificate and tax deed auction processes. Certificates on higher valued properties are 
expected to be less risky for the investor and thus be subject to a lower interest rate. 
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Table 4. Sample descriptive statistics. This table provides sample summary statistics for variables of interest: the 
tax certificate’s interest rate (in percent), INT; the property’s assessed value (in $M), AV; dummy variable for 
owner’s residence, LOCALOWN; dummy variable for homestead exemption, HEXEMPT; dummy variables for 
size of buyer, SMALL, MEDIUM, or LARGE, where SMALL defines a buyer with less than 10 total transactions, 
MEDIUM indicates the range of the buyer’s total number of transactions is from 10 to 100, and a LARGE buyer 
has more than 100 total transactions; the imputed effective property tax rate (ratio of tax certificate’s face value to 
assessed property value), TAX; and the tax certificate’s face value (amount owed by the property owner to the 
county in $M), FACEAMT, for the entire sample of 166,316 transactions during tax years from 1982 to 2000 for 


Variable Mean Std. Dev Minimum Maximum 


INT 166,316 11.47441 5.5981 

AV 166,316 0.078928 0.292748 0.00001 20.10798 
LOCALOWN 166,316 0.86748 | 0.339055 0 
HEXEMPT 166,316 0.216672 0.411978 0 
SMALL 166.316 0.004973 0.07034 0 
MEDIUM 166,316 0.043844 0.204749 0 
LARGE 166.316 0.832043 0.37383 0 
TAX 166,316 0.033232 0.037459 0 


89 0.5 18 


l 
l 
l 
l 


0.982967 


1.249121 


FACEAMT 166,316 0.002042 0.008640 0 


| 
| 
| 
: Palm Beach County, Florida. 
| 
| 
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Similarly, we hypothesize that homestead properties have a more stable value than non- 
homestead properties (homes of Florida citizens versus vacation homes and non- 
residential property), thus reducing risk to the certificate holder and the interest rate 


demanded. We hypothesize that certificates on properties owned by local owners will carry 


a premium relative to out-of-state owners on the expectation that local owners are more 
familiar with the value of their property and are thus more informed than absentee owners 
in their decision to become delinquent (and, possibly, their decision to surrender the 
| collateral at maturity). Finally, regarding investor scale, we expect competition between 
| buyers to affect interest rates such that investors who have greater demand for certificates j 


may be willing to accept lower rates. In addition, larger, more sophisticated investors may 
be able to construct portfolios of certificates with lower risk and thus be willing to accept 
lower returns. Therefore, we hypothesize that investors who purchase larger numbers of 
#} certificates will accept lower rates than investors who purchase fewer certificates. 
Specifically, the model is given by: 


INTRATE = % + AV + LOCALOWN + HEXEMPT + SMALL 
+ 6; MEDIUM + f, LARGE + fs, TAX + «. (17) 


INTRATE = + AV + 6, LOCALOWN + HEXEMPT + f, TAX + ¢. (18) 


| Additionally, we run the following regression for each type of buyer: 

| In equations (17) and (18), f represents the vector of parameters to be estimated and is an 
i 
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Table 5. Descriptive statistics for type of buyer. Each panel of this table describes the summary statistics, by 
buyer type, for variables of interest: tax certificate’s percentage interest rate, INT; assessed value (in $M), AV: 
dummy variabie equal to one if the owner’s residence is in Florida, and zero otherwise; LOCALOWN; dummy 
variable for a homestead exemption, HEXEMPT; and TAX, the imputed effective property tax rate (the ratio of 
tax certificate’s face value to the property’s assessed value). SMALL defines a buyer with less than 10 total 
transactions, MEDIUM indicates the range of the buyer’s total number of transactions is from 10 to 100, and a 
LARGE buyer has more than 100 total transactions; The sample consists of 166,316 transactions during 1982- 
2000, in Palm Beach County, Florida. 


Variable N Mean Std. Dev. Minimum Maximum 


-anel A. Summary statistics for county of Palm Beach, Florida 


INT 19,815 17.83435 0.993149 6 18 

AV 19,815 0.028822 0.228404 0.00001 11.36242 
LOCALOWN 19,815 0.884027 0.3202 0 l 
HEXEMPT 19,815 0.08751 0.282587 0 l 

TAX 19,815 0.04538 0.065428 0 0.9825 
FACEAMT 19,815 0.000725 0.005995 0 0.33832 


Panel B. Summary statistics for small buyers 


INTEREST RATE 827 14.33646 4.593519 1 18 

AV 827 0.056635 0.195514 0.000014 2.929603 
LOCALOWN 827 0.847642 0.359585 0 l 
HEXEMPT 827 0.131802 0.33848 0 l 

TAX 827 0.041664 0.059702 0 0.8972 
FACEAMT 827 0.001479 0.005105 0 0.090012 


Panel C. Summary statistics for medium buyers 


INTEREST RATE 1,292 13.703 4.639147 1 18 

AV 7,292 0.057091 0.273577 0.000048 12.5 
LOCALOWN 7,292 0.857378 0.349711 0 l 
HEXEMPT 7,292 0.148382 0.355502 0 I 

TAX 7,292 0.03424 0.03503 0 0.92344? 
-ACEAMT 7,292 0.001661 0.008619 0.372942 
Panel D. Summary statistics for large buyers 

INTEREST RATE 138,382 10.42919 5.391645 0.5 18 

AV 138,382 0.087387 0.301498 0.000015 20.10798 
LOCALOWN 138,382 0.865763 0.340908 0 | 
HEXEMPT 138,382 0.239272 0.426641 0 | 

TAX 138,382 0.031389 0.031025 0 0.982967 
FACEAMT 138,382 0.002254 0.008956 0 1.249121 


error term with a zero mean and constant variance. Tables 6 and 7 show the results from 
estimating the parameters of the model using ordinary least squares for the full sample of 
data and a reduced sample containing only those certificates purchased by private 
investors, respectively. 

For both the full sample and the reduced sample, the results indicate that delinquent 
property tax certificate investors accept lower interest rates when the property has greater 
assessed value and when the property qualifies as a homestead. Certificates on properties 
owned by owners with in-state mailing addresses command a significant interest rate 
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Table 6. Regression results for the pooled sample. This table reports the coefficients for the following ordinary 
least squares regression: 


INT = % +B, AV +B; LOCALOWN + HEXEMPT + SMALL 
+ B; MEDIUM + , LARGE + B, TAX +: 


where, the aforementioned variables are: INT, tax certificate’s interest rate; AV, assessed property value (in $M); 
LOCALOWN, dummy variable equal to one if the owner's residence is in Florida, and zero otherwise; 
HEXEMPT, dummy variable for a property homestead exemption; dummy variables for size of buyer, SMALL, 
MEDIUM, or LARGE, where SMALL defines a buyer with less than 10 total transactions, MEDIUM indicates 
the range of the buyer’s total number of transactions is from 10 to 100, and a LARGE buyer has more than 100 
total transactions; and TAX, the imputed effective property tax rate (the ratio of tax certificate’s face value to the 
property's assessed value). The entire sample consists of 166,316 transactions during 1982-2000, in Palm Beach 
County, Florida. f-statistics are denoted in italics. 


Variable Parameter f-statistics Parameter t-statistics 
Intercept 14.2565 13.72 13.8348 13.36 
AV 1.3003 STSL 1.2492 30.14 
LOCALOWN 0.4972 13.73 0.4985 13.80 
HEXEMPT 1.3831 46.42 1.1828 38.89 
SMALL 3.1430 18.19 3.1049 18.02 
MEDIUM 3.8062 56.89 3.7013 55.40 
LARGE 6.7006 177.16 6.5797 173.52 
TAX 10.2482 30.79 
F-statistics 1,252.26 1,252.31 

p-value 0.0001 0.0001 

Adjusted R? 0.2444 0.2500 


Significant at 10%, 5%, and 1% levels, respectively. 


premium (0.5 percent) for the entire sample, but when analyzing the data by buyer type the 
positive relationship does not hold for small and medium buyers. In addition, the results 
indicate that investors who purchased larger numbers of certificates accepted significantly 
lower interest rates than those who purchased fewer certificates. When the effective tax 
rate variable (TAX) is included in the model it has a significant and positive impact on the 
bid rate and has the largest impact on LARGE buyers. Overall, the model accounts for 
about 25 percent and 10 percent, respectively, of the variation in interest rates on tax 
certificates for the full and reduced samples. 

Table 8 provides parameter estimates for the pooled sample by year, from 1990 to 2000. 
The results conform as discussed above except for 1998. During this year, local ownership 
is negatively related to certificate rates and having a homestead exemption increases the 
rate investors demand. The coefficient for LARGE is more negative than for SMALL and 
MEDIUM in every year, but MEDIUM is not always more negative than SMALL. In 


general, the negative relationship between certificate rates and assessed value grew over 
the 11 year period and, roughly, the positive relationship with the effective tax rate 
increased through 1995, then began decreasing. 
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Table 7. Regression results for each type of buyer. This table reports the coefficients for the following ordinary 
least squares regression: 


INT = % + 8, AV +B, LOCALOWN + f; HEXEMPT + f, TAX +¢ 


where, the aforementioned variables are: INT, tax certificate’s interest rate; AV, assessed property value (in $M); 
LOCALOWN, dummy variable equal to | if the owner’s residence is in Florida, and zero otherwise; HEXEMPT, 
dummy variable indicating existence of a homestead exemption; and TAX, the imputed effective property tax rate 
(the ratio of tax certificate’s face value to the property’s assessed value). Tax certificate buyer’s are described as 
SMALL, MEDIUM, or LARGE. SMALL defines a buyer with less than 10 total transactions, MEDIUM indicates 
the range of the buyer’s total number of transactions is from 10 to 100, and a LARGE buyer has more than 100 
total transactions. Transactions occur from 1982 to 2000, in Palm Beach County, Florida. f-statistics are denoted in 
italics. 


Small Buyers Medium Buyers Large Buyers 

Parameter  f-statistics Parameter t-statistics Parameter t-statistics 
Intercept 15.4727 14.5631 10.24°"* 7.0604 6.40*** 
AV 3.7234 — 1.2151 6.3 1*** 1.2976 — 27.58* 
LOCALOWN 0.3777 — 0.1168 0.5621 1341 
HEXEMPT — 2.4801 - 1.2079 — 7.92*** 1.1801 34.27*** 
TAX 9.2564 6.2744 4 .06*** 15.8925 33.8] *** 
Number of observations 827 7,292 138,382 
p-value 0.0001 0.0001 0.0001 
F-statistics 32 20.23 229.41 
Adjusted R? 0.1238 0.0889 0.0812 


ke *** Significant at 10%, 5%, and 1% levels, respectively. 


5. Summary and conclusions 


This paper outlines the property tax certificate as an enforcement mechanism for 
delinquent property taxes used by many states around the country and discusses the tax 
deed sale. State laws essentially establish certificate holders as secured creditors of the 
property owner with the certificate representing a unique type of collateralized loan. We 


mathematically solve for the buyer’s and owner’s maximum bid and the probability of 


non-redemption and generate comparative statistics. Using sample data from tax 
certificate sales in Florida from 1982 through 2000, we then empirically analyze potential 
determinants of the interest rates charged by tax certificate investors. 

The results indicate that interest rates on certificates are positively and significantly 


related to local ownership and the effective tax rate. Investors may view redemption as 
having a higher probability when the parcel is locally owned, therefore demanding a 
higher return. The property is also considered more risky when a greater percentage of its 
value is owed in taxes, hence demanding a higher interest rate. As predicted, we find an 
inverse relationship between the rate demanded and assessed value and homestead 
exemption status. We also find an inverse relationship between interest rates and the 
number of certificates purchased by the certificate investor, indicating a significant 
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clientele effect in this market. Overall, the findings provide insight into the function of a 
unique market niche that has received limited attention from researchers. 
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Notes 


+ 


. States using a tax certificate system for delinquent property taxes include Alabama, Arizona, Colorado, 


Florida, Georgia, Illinois, Indiana, Iowa, Kentucky, Louisiana, Maryland, Massachusetts, Michigan, 
Mississippi, Missouri, Nebraska, New Hampshire, New Jersey, New York (some counties), North Dakota, 
Oklahoma, Rhode Island, South Carolina, South Dakota, Vermont, West Virginia, and Wyoming. 

This study focuses on tax certificate sales, not the tax deed sales that may result from certificate holders’ efforts 
to collect on the certificate. Tax deed sales are addressed at length by DeBoer, Conrad, and McNamara (1992). 


. If an application for tax deed is not made by the certificate holder and the certificate is not redeemed by the 


property owner, the certificate becomes null and void 7 years from the date of issuance. The certificate holder 
is prohibited by law from making contact with the property owner until 2 years have elapsed since April | of 
the year of issuance. 

If the minimum bid is not received, the property is placed on a list of *“‘Lands Available for Taxes’’ and it 
becomes available for purchase by anyone who wishes to pay the minimum bid (plus accrued taxes since the 
date of tax deed sale). 
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Abstract 


e 


Hedonic regression has become the standard approach for modeling the behavior of house prices. Usually, the 
common price component is modeled via dummy variables. Based on an approximation for the present value, we 
deliver an economic interpretation of the common price component. This allows to include explanatory factors 
like inflation rates, mortgage rates and building permissions. The notional rents for houses are fitted with a 
flexible hedonic function. We use the EM algorithm to estimate our model with monthly data of single-family 
house sales from the four South-West districts of Berlin, Germany from 1982:8 to 1999:12. Emphasis is put on the 
interpretation of the results. 


Key Words: present value, hedonics, EM algorithm, cross-validation criterion 


1. Introduction 


For many households, owner-occupied housing is not only a place to live but also the 
single most important asset in their portfolio. Indeed, in most industrialized countries real 
estate is the greatest component of private households’ wealth. As a consequence, the 
value of their home has a major impact on households’ consumption and savings 
opportunities (Case et al., 2001). House prices are therefore of great interest to actual and 
potential home owners but also to real estate developers, banks, policy makers or, in short, 
the general public. 

Observed house prices show considerable variation in both the cross-section and time- 
series dimensions. The cross-section variation derives from the heterogeneity of houses, 
which—at any given date in any city—usually vary widely in age, size, location and many 
other characteristics. The time-series variation is driven by the changing conditions in the 
housing market as a whole and represents the component of prices that is common to all 
houses in the same market. An empirical model of house prices has to account for these 
two sources of variation in house prices. Hedonic regression, the standard approach for 
analyzing individual house price data, is predicated on including observed house 
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characteristics as variables explaining house prices (Case and Quigley, 1991; Hill et al., 
1997; Dombrow et al., 1997; Shiller, 1993a, 1993b). It is, therefore, well suited for taking 
account of the cross-section variation of house prices. In comparison, its treatment of the 
over-time variation of the common price component is usually rather unsophisticated: 
time dummies are used to capture the law of motion of the general price trend. The 
movement of their coefficients are not required to follow a particular model of univariate 
time series and are not allowed to depend on observable variables that may help to 
explain the behavior of the common price component. Hence, the standard model 
offers little potential for explaining and predicting the time-series variation of house 
prices. 

In this paper, we analyze the prices of single family homes in Berlin, Germany, with a 
statistical model designed to overcome this weakness of the conventional hedonic 
approach. Our model, building on the work by Engle et al. (1985) and Schwann (1998), 
augments hedonic regression with an explicit statistical model for the common component 
of prices. Moreover, we address two other often—criticized properties of the hedonic 
methodology: its loose connection to economic theory and its ad hoc functional form. We 
derive our hedonic equation from the present value model of asset prices, thus providing 
theoretical motivation and aiding interpretation of the hedonic model and the common 
price component. Still, the present value model does not completely pin down the 
functional form of the hedonic equation. We use a model selection procedure that is based 
on a cross-validation criterion to choose between various possible transformations of the 
continuous explanatory variables, see Bunke et al. (1999). 

In addition to employing a statistical model that attempts to improve upon the 
conventional hedonic approach in several respects, by using data from Berlin, Germany, 
this paper also contributes to the surprisingly small literature devoted to the real estate 
market in Europe’s biggest economy. Our estimates of the coefficients of the hedonic 
equation provide plausible and easily interpretable figures of the premiums or rebates that 
different house characteristics command. The estimated process of the common price 
component is highly persistent and sluggish. 

The remainder of this paper is organized as follows: we derive the hedonic equation in 
Section 2 with the help of the present value model. In Section 3, the empirical model is 


written as a state space model and the estimation strategy is laid out. It basically consists of 


combining the Kalman filter and the EM algorithm to get estimates of the unknowns in our 
model. Section 4 describes the data. The empirical results are presented in Section 5. 
Section 6 concludes. 


2. Value of a house 


We use the asset market approach of Poterba (1984, 1991) and Miles (1994) to motivate 
the statistical model used in the empirical part of the paper. According to this approach, the 
price of a house equals the expected discounted value of its future stream of housing 
services, irrespective if the house is rented out or owner-occupied. For rented properties, 
this present value has an obvious equivalent in the expected discounted sum of net 
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operating rents. For owner-occupied homes, there is no direct empirical analog, as owner- 
occupants do not explicitly receive (as owners) or pay (as occupants) rent. (Potential) 
owner-occupants, however, have the option to satisfy their demand for accommodation by 
renting rather than owning a house or an apartment. Market rents are, therefore, the 
opportunity costs of owning a house.’ 

However, a prerequisite for this link is an extensive rental market. In Berlin, only 10.4 
percent of the 1.9 million residential dwellings are owner-occupied (Senatsverwaltung fiir 
Stadtentwicklung, 2002), thus indicating that the rental market delivers interesting 
opportunities for potential house owners.* Moreover, information on rents is easily 
obtained from the rent-surveys local authorities are obliged to publish regularly.’ Owner- 
occupiers in Berlin are therefore well aware of the opportunity costs of owning their home. 
In reality, owner-occupied houses may have characteristics non-comparable with rental 
dwellings and may be exposed to favorable tax treatment. In this case, however, 
households will derive imputed rents by adding valued non-comparable characteristics 
from owner-occupied housing to market rents. 

The asset market approach states that a (potential) home owner values a house 
according to its present value 


= 


operating rent, i.e. (imputed) rents without maintenance costs. é,| + | is a shorthand for the 
1 expectation taken conditional on the information available at time f. R, , ; are time-varying 
discount rates. Reformulating (1) gives 


Prices can be seen as being based on expected capital gains plus the expected one-period 
flow of housing services (Miles, 1994, Chap. 2). Under the assumptions of the Gordon 
growth model—discount rates R and expected rent growth rate G are constant and 


| 
| 
R > G—the present value (1) boils down to 
| 
| 


with 0=(R—G)/(1+G).* 
Instead of working with equation (1) directly, we use a log-linearized version of it 
(Campbell et al., 1997; Cochrane, 2001). Let r, denote the log of one plus the return 


| Here, P,,, denotes the sales price of house n sold in period f and D,, ,, ; denotes the net 
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rate and d,, , the log of the net operating rent. The first order approximation for the log price 


1S 


k 
Pat = dys + p (6 ,[Ad,,, +14 il +14 il) (3) 
0 


with k=In(1 + 0) — 6 In 6/(1 + 0), p= 1/(1 + @) and @ is the long-run cap rate. We have 
@ > Oand p < 1. It is easy to see from (3) that p can be interpreted as a discount factor in 
the linearized model, where the discount rate is given by 0. A denotes the difference 
operator, so that Ad,,, gives approximately the growth rate of the net operating rents. 
Under the assumptions of the Gordon growth model (3) reduces to p 

the approximation of the log price is exact. 


nt = 4,, — In and 

Given our discussion on the rich set of rental opportunities in Berlin, we model the net 
operating rents with a hedonic function of the house characteristics which is proportional 
to the general city-wide rent level. Let d) denote the log of Berlin’s rent index. We will 
refer to the notional object that corresponds to this index as the reference dwelling. Then 
we have 


: 
d,,=O+d;, +X,,B + (4) 


where ¢, , is white noise with variance a2 and the row vector x, , comprises the (possibly 
transformed) characteristics for house n such as its age or its floor size. The constant 6 
absorbs the normalization of the rent index and the characteristics of the reference 
dwelling weighted by the implicit prices #. There are several non-comparable features of 
owner-occupied housing, which are also captured by 0. One feature is house-ownership 
per se, which may command a premium, because it gives the owner the right to model the 
object in accordance to his own taste. Another feature may be lower maintenance cost due 
to the absence of the principal agent problem between lessor and lessee (Homburg, 1994). 
A unobservable renter will handle a dwelling with less care than owners would do and 
these extra cost should be absent in imputed rents. Ownership also means incurring costs 
like wealth or property taxes, and it depends on the incidence if changes in tax rates are 
captured by the city-wide rent index. Changes in the promotion of owner-occupied 
housing, however, have to be controlled for explicitly. 

The expected change in the imputed rent of house 7 is equal to the relative change of the 
general rent level, so that substitution of (4) into (3) gives 


Par = 14+ + On ts ( 
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where k absorbs all constants. Here, 
def 0 rare. ] 
Pp, =d, + (6) 


is up to a constant equal to the value of the reference dwelling. We will designate p? as the 
reference value. 
Finally, we specify the process of the return rate as 

14147 = — OF +H 4.14;- (7) 
The random component vy, is white noise. Our specification accommodates the empirical 
fact that house price returns are autocorrelated (Englund and Ioannides, 1997). The 
required return depends on its lagged values and on the long run rate 7*. Furthermore, the 
return is influenced by observable shocks s, of market indicators. We obtain after some 
manipulations that 


It is easy to see that the long run required rate is equal to 7* for |~| < 1. If we substitute (8) 
def 
into the present value (5), define rf, , = 6,\r,,; —7°| and assume |@| < 1/p we get 


( ) 
— pq 


where, once again, all constants are absorbed by x. The expected changes in the return rate, 
r©, are unobservable. Rewriting (7) in deviation form for j = 0, taking expectations at ¢ and 


using r, = + y,, we derive 
ray = Or, + 5,7 + (10) 


Let w denote 1/(1 — pd) and multiply the above equation with this term, we eventually 
arrive at the following two-equation system 


A’p,, =K- + + Ens (11a) 
and 

= Sita tS (1 1b) 
where the white noise term ¢, has variance or. Here, A’p, , denotes p, , —p’ and the 


5 


subscript in the return equation indicates the transformation of (10) using w. 
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The two-equation system (11) differs in several important respects from a standard 
hedonic model of house prices. By using asset pricing theory to derive (11a), we can give a 
well-grounded economic interpretation of this equation: the deviation between the current 
price of house n and the reference value is a function of the characteristics of the object, 
and the cumulated effect of the current return rate deviation. 

Similarly, we can give economic content to the component of prices that is common to 
all houses sold in the same period: it coincides with the return rate deviation in our model. 
Moreover, equation (11b) poses a model for the law of motion of this unobservable return 
rate. This equation says that the cumulated return deviations are influenced by their 
previous value and by observable market indicators. Moreover, they are influenced by 
other unobservable, unsystematic shocks to expected returns. This is in contrast to a one- 
equation hedonic price equation where the common price component is captured by time 
dummies whose coefficients are not restricted in the estimation process. While the two- 
equation treatment is less flexible in this respect it offers the possibility to explain and 
forecast the movement of the common price component. 

Despite postulating one equation with an unobserved dependent variable (76), the 
unknown parameters in both equations of (11) can be estimated by putting the system in 
state space form and applying the Kalman filter to infer 6 from the observed movements 
in individual house prices. This approach is also able to handle the fact that the number of 
observations varies between periods. It is described in the following section. 


3. State space model and estimation algorithm 


Before turning to the state space version of the two-equation model (11) we describe the 
model selection procedures used to determine the precise specification of the price 
equation (11a). The theory of hedonics (Rosen, 1974; Palmquist, 1980) does not suggest a 
particular functional form for the relationship (4) between the net operating rent d,,, and 
the observable characteristics of a house, collected in the vector x,,, (and, by virtue of (5), 
for the relationship between p,, , and x,, ,). In our data, most components of x,,, are dummy 
variables representing various qualitative characteristics, which naturally enter the model 
in a linear way. Regarding the continuous components of x, ,, we rely on statistical model 
selection criteria to pin down the functional form of the relationship between these 
variables and A”p,, ,. For each continuous regressor, we choose from a set of Box—Cox type 
transformations 7T;(+) indexed by the parameter 4. Detailed descriptions of the 
transformations are given in Appendix B. For finding the optimal values of 42 we do not 
use the state space model framework described in the following section but rather adopt 
the standard one-equation hedonic regression approach with time dummies. More 
precisely, we work with the price equation 


A Pat = I, XanaBa (1 ) 


obtained from (11a) by setting /, = x —ré,, ,. Here, x, and x, denote the subvectors of x, 
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comprised of its continuous and discrete components, respectively. The period-specific 
constant terms /, are estimated by including appropriate time dummies. We estimate (12) 
for all possible values of / and find its optimal value by comparing the different fits using a 
cross-validation criterion. Given the best transformations, we estimate (12) by OLS and 
use these estimates of /,, B, o? to initialize the algorithm used for estimating the state space 
version of our model. 


In general, a state space model (SSM) consists of a state and a measurement equation: 


a, =T,a,_,+& (13a) 


(13b) 


with (0,R,) and (O.H,) (Harvey, 1989; Durbin and Koopman, 2001). The 
disturbance vectors are distributed independently. x, denotes the unobservable vector of 
state variables, y, the vector of observable measurements and T,, Z,, R, and H, are referred 
to as the system matrices. Our model (11) is easily written as a SSM. Let N, denote the 
number of all houses sold at time ¢. There are Ky house characteristics, and K,, short run 
influence variables. K = Kz, +K, +1 is the number of constant state variables and 
S =K +1 is the number of all state variables. We obtain 


+1 0 r 
lip & = (14a) 
K OK Ik LOK x1 | 
| B 
0 
A P| 
y, = = —In. Oy K X, |; = (14b) 
A’ pn 


where ty is a N, dimensional vector of ones and /, is an identity matrix of dimension 
(K x K). The first element of R, is o2 and all other elements are zero and H, = o7Iy . 

Thus, whereas the number of state variables per period is equal to S$ and fixed, the 
number of observations per period, i.e., N,, varies. Note that the SSM primarily collects the 
unobservables of (11) in the state vectors x,. Inferring x, from the observed prices (stored 
in y,) is the main econometric task. There are, however, three additional unknown 
parameters in other places of the SSM, namely ¢ in T,, a in R, and o? in H,. These three 
parameters will be referred to as the unknown parameters of the SSM. 

We are primarily interested in calculating the unobserved state vectors %,. They contain 
the cumulated discount rate deviations rf, ,, ,, the coefficients of the market indicators 7,,, 
and the influences of the characteristics f. If we knew all parameters of the SSM (13), we 
could use the Kalman smoother to figure out the state vectors. On the other hand, if we 
knew , the parameters could be readily estimated by maximum likelihood given the 
distributional assumptions about ¢} and ¢7”. The actual algorithm therefore iterates between 
the Kalman filter (to infer the x,s) and the likelihood function (to estimate the unknown 
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parameters of the SSM) until convergence is achieved. Instead of using the log likelihood 
function of the SSM directly, we estimate the unknown parameters by maximizing the 
expected likelihood function using the EM algorithm with subsequent scoring steps 
(Dempster et al., 1977; Watson and Engle, 1983; Shumway and Stoffer, 1982; Shumway 
and Stoffer, 2000; Wu et al., 1996). For a detailed discussion, we refer to Schulz and 
Werwatz (2001). 


4. Data 


The primary data set is provided by the Surveyor Commission for Real Estate in Berlin® 
and contains information on 4,410 sales of single-family houses that occurred between 
August 1982 and December 1999 in the four South-West districts of Berlin. Since we 
chose the month as the time period of our analysis, this gives us at least 6, at most 43 and 
on average 21 observations per period. Each observation consists, in addition to the price, 
of about 60 variables such as the size of the lot, floor space, age of the house, location, 
availability and numerous qualitative variables indicating specific conditions of the house, 
the neighborhood or the transaction (e.g., transaction between relatives). Our primary data 
set is the source for most of the variables contained in the price equation (11a). We 
collected additional information about tax rates and government housing programs during 
the relevant time period to construct appropriate dummy variables representing rules 
changes that may influence potential home owners’ decisions to buy a house. The four 
South-West districts cover 19 percent of Berlin’s area, see the map given in Figure | where 
the four South-West districts are shaded and accounted in 1998 for 18 percent of Berlin’s 
total population of about 3.4 million. The districts are of high-quality and relatively 
homogeneous. It is reasonable that houses in these districts share the same market risk, so 
that imputed rents of house ownership will be discounted by the same rate. Moreover, 
these districts are part of the former West Berlin and thus might be influenced to a lesser 
degree by the effects of the reunification of the city and the country in 1990, which 
produced a major boom in Berlin’s real estate market. Table | reports summary statistics 
for the transacted houses. 

The dependent variable A’p,,, of the price equation (11a) is the deviation of the sale 
price p,,, from the value of the reference dwelling at time rt, p?. Since p? is not directly 
observable, we estimate it according to the steps described in Appendix A, using the 
monthly rent sub-aggregate of the consumer price index for Berlin.’ The plot of the 
estimated series in Figure 2 reveals that the reference value soars both in the early 1980s as 
well as in the first half of the 1990s, reaching its peak in 1996. The value remains on a 
relatively constant level thereafter. The sharp increase of the estimated price of the 
reference dwelling in the early 1990s reflects the boom in Berlin’s real estate market 
following the reunification of Germany and the concurrent decision to move the nation’s 
capital from Bonn to Berlin. 


Regarding the return deviation equation (11b), we use different market indicators in the 
fashion of Chinloy et al. (1997) and Ling and Naranjo (1997) as components of the vector 
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Figure 1. Berlin’s districts. Our model is fitted for the four shaded South-West districts. 


s,. Appendix C describes the data in detail. Positive inflation shocks should decrease the 


required discount rate, because properties are real goods which provide a hedge against 
adverse shocks, see the results of Engle et al. (1985). The future composition of the market 
for dwellings might have an influence on the discount rate. We measure the future 
composition by the ratio of building permissions for single-family houses to the total 
number of building permissions for residential buildings in Berlin West. An above average 
ratio should have a positive effect on the discount rate. Spreads between mortgage rates 
and interest rates with the same maturity are measures of the risk premiums that banks 
command for home loans (Nautz and Wolters, 1996). Higher spreads indicate higher risk 
perception and should increase the discount rate. Finally, returns on alternative 
investments may have an influence on the discount rate. The returns of the CDAX 

index are used to capture the performance of the German stock market. 
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Table 1. Summary statistics for transacted single-family houses in the four South-West districts of Berlin 
between 1982:08 to 1999:12. 


Mean Median Std. dev. Min Max Units 


Panel A: Continuous characteristics and prices 


Lot size 600.9 534.0 361.5 127.0 6,670.0 Square metres 
Floor space 169.5 147 72.0 45.0 754.0 Square metres 
Age 41.9 46 21.9 0 129 Years 

Price 600.0 75.0 8,200.0 Thsd. Gm 
Panel B: Availability at the date of sale 

Seller-occupied 94.9% Rented out 1.3% 
Purchase by former tenant 2.7% Under construction 1.1% 

Panel C: House types and districts 

Detached 48.5% Charlottenburg 5.3% 

Row Steglitz 37.4% 
Semi-detached 24.0% Wilmersdorf 7.0% 
Observations 4.410 Zehlendorf 50.3% 


Note. Currency units are German marks (Gm). 
5. Empirical results 


As described in Section 3, our empirical analysis basically proceeds in two steps. In the 
first step, we select the functional form of (11a) in a one-equation hedonic regression 
approach. In the final step, we use the OLS estimates of the optimal one-equation fit as 
starting values for estimating all unknowns of the two-equation system (11) in the state 
space framework. 
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Figure 2. Plot of the estimated reference value, p?, from 1982:8 to 1999:12. The series is calculated 


according to the reference value relationship given in equation (6). Confidence intervals are calculated using 
the delta method. 
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5.1. Model selection and OLS estimates 


Working with the standard hedonic price equation (12) we determined the optimal 
transformations” of the three continuous components of x,, , (size of the lot, size of the floor 
space and age of the building) and chose the significant discrete explanatory variables 
from a larger set by a backward selection procedure. Among the variables eliminated from 
the model were the indicators of general changes in the tax and subsidy rules for owner- 
occupied housing. Generally, it is not clear to which extend subsidies and taxes will be 
capitalized into house prices (Bruce and Holtz-Eakin, 1999; Hendershott and White, 
2000). Impacts will depend directly on the situation of buyer and seller which is not 
observed in our data.’ Our results, however, suggest at least that general changes in 
German tax and subsidy rules had no influence on transaction prices.'° 

The final model thus consists of the three transformed continuous and the 15 discrete 
characteristics whose estimated coefficients are reported in Table 2. For the following 
interpretation, we should recall that an increase in a characteristic k of a house changes the 
imputed rent by the change weighted with the respective implicit price /,, see equation 


Table 2. OLS estimates of optimal specification of (12). Dependent variable is the log ratio of sales price to 
reference value. 


Coefficient t-statistic P-value 

T, (lot size) 0.178 32.84 0.000 
T_,(floor space) 26.224 44.08 0.000 
T_»s(age) 0.042 12.42 0.000 
Row house 0.035 3.33 0.001 
Detached house 0.076 9 0.000 
Wilmersdorf 0.247 11.42 0.000 
Zehlendorf 0.098 5.65 0.000 
Steglitz 0.105 5.89 0.000 
Good condition 0.116 13.74 0.000 
Bad condition 0.230 6.66 0.000 
Noise 0.268 3.27 0.001 
Indoor pool 0.097 3.34 0.001 
Fixtures 0.080 4.00 0.000 
Under construction 0.221 4.69 0.000 
Rented out 0.153 4.60 0.000 
Purchased by former tenant 0.112 4.57 0.000 
Personal circumstances 0.163 9.04 0.000 
Unusual circumstances 0.157 5.29 0.000 
Diagnostics 

0.783 0.771 
F-statistic 66.706 P-value (F-stat.) 0.000 
Observations 4.410 0.057 


Note. T;( +) is the transformation function given in equation (18) in Appendix B. Included overall constant and 
time dummies are not reported. 
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(4). The price, as the sum of the discounted imputed rents, changes by the same amount, 
see equation (5). However, all characteristics that describe circumstances of the sale 
influence only the price. 

We find that the price for a house increases both with the size of the lot and the size of 
the living area and decreases with the age of the dwelling. Evaluated at the respective 
sample means given in Table 1, we obtain elasticities of about 0.3 percent for lot size, 0.6 
percent for floor space, and — 0.03 percent for age. The price drops by 3.5 percent for row 
houses and rises by 7.6 percent for detached houses compared with a semi-detached house. 
As such, people are willing to pay a premium for “‘privacy’’. They will also pay sizeable 
premiums of 24.7 percent and 9.8 percent if the house lies in the districts Wilmersdorf or 
Zehlendorf, respectively. '' The price rises by 11.6 percent for houses in good condition 
and declines by 23.0 percent for houses in bad condition compared with a house in normal 
condition. If the house is located in a noisy environment in the vicinity of rail tracks, 
highways, or airports, its price decreases by 26.8 percent. The price increases by 9.7 
percent if the object has an indoor pool and by 8.0 percent if it has fixtures such as built-in 
kitchen, built-in furniture or a sauna.'? 

Next we turn to the dummies that describe special circumstances of the deal or the use of 
the house that are only relevant for house buyers. If the house is still under construction 
when the deal is struck, the ‘‘risk’’ rebate for buying an unfinished house is about 22.1 
percent of the price for an otherwise identical object. When the buyer is an investor who 
wants to accrue payments from a rented house, the rebate of 15.3 percent captures higher 
operating cost.'* It is also possible that the buyer would like to move into the house. While 
this, in principle, suffices to terminate the lease according to the German law, it may only 
occur with a considerable delay or may not occur at all if the tenant reclaims undue 
hardship. If the house is sold to the former tenant, the rebate amounts to merely 11.2 
percent because the tenant has a special interest in the house—it is arranged according to 
his taste and because he saves moving costs. If the transaction is influenced by personal 


Table 3. Estimates of the parameters in the SSM and influences of the market indicators. 


Coefficient t-statistic P-value 

1) 0.925 29.23 0.000 
In o- 3.757 26.19 0.000 
Ino 1.437 132.05 0.000 
kK 4.412 214.36 0.000 
Unexpected inflation 0.889 0.81 0.419 
Ratio of building permissions 0.030 4.78 0.000 
Spread10 6.308 3.28 0.001 
CDAX return 0.025 0.48 0.633 
Diagnostics 

Log likelihood 4.082.612 0.056 
Observations 4.410 0.250 


Note. The market indicators are lagged by one month and demeaned. Appendix C describes the indicators. 
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circumstances, the price decreases by 16.3 percent. This category comprises sales between 
relatives, where bequest motifs might explain the rebate, and sales between divorced 
couples and partitioning of an estate, where there might not be enough time and patience 
for getting a good deal. In addition, it also contains sales between neighbors, where the 
seller incurs no search and information cost. Finally, unusual circumstances with respect to 
the business dealing command a rebate of about 15.7 percent. This is reasonable for sales 
where the former owner has obtained the right of residence in parts of the house and when 
the buyer has to repay in kind such as providing nursing care for the former owner. 


5.2. Estimates of the state space model 


Using the specification of the price equation selected in the preliminary hedonic regression 
analysis, we estimate the SSM by combining the Kalman filter with the EM algorithm. 
After achieving convergence, we perform additional scoring steps based on the prediction 
error decomposition form of the log-likelihood function (Harvey, 1989) to get 
asymptotically efficient estimates of the parameters in the SSM. The output consists of 
the smoothed state vectors %, and the parameter estimates of @, In o- and In o,, where the 
log transformations ensure numerical stability and positive estimates. Regarding the state 
vectors, note from (14a) that only the first component is time varying, whereas the 


components y,,, « and /s are time constant. The values of the time constant components are 
reported in Table 3 except for the estimates of the implicit prices fs because they are only 
slightly different from the OLS estimates given in Table 2. Table 3 also contains the ML 
estimates of the parameters of the SSM. The distribution of the standardized residuals is 
unimodal, and resembles the normal distribution, but possess—as a QQ plot reveals— 
heavier tails. The variance of the disturbances accounts for 22 percent of the total variation 
of the log ratios. 

As in Engle et al. (1985) the estimate of @ implies that the common price component 
reacts sluggish and may have a unit root. This, in general, does not pose a problem for our 
estimation strategy (Engle and Watson 1981). However, an instationary common price 
component is at odds with our interpretation as deviations from the long-run discount rate. 
The effects of the German Reunification might have temporarily suspended the 
equilibrating process between the reference value—and thus the rents—and prices for 
single-family houses. Taking an agnostic view, we still interpret our results under the 
assumption of stationary return deviations. 

The estimated series of the expected return deviations’ r¢ , is plotted in Figure 3, along 
with 95 percent confidence intervals which suggest that the return deviation was zero for 
the first years of our sample period. In 1984, the discount rate started to increase and the 
price for the reference dwelling was lower than the corresponding reference value. This 
down-weighting process reached its peak in 1987. Thereafter, the prices—compared with 
the reference value—increased steadily. Starting in 1990, investor’s confidence reached 
very high levels and prices increased substantially. There are at least three complementary 
explanations for this surge in confidence: the Economic, Currency and Social Union in 
July 1990, the German Reunification in October 1990, and the decision of the German 
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Figure 3. Smoothed expected return deviations. Plot of the estimated series ré ,. , from 1982:8 to 1999:12. 
Confidence intervals are calculated with the first element of the smoothed covariance matrix. 


Parliament in June 1991 to make Berlin the capital of the unified country. All these 
events—or their anticipation—may have contributed as shocks to the decrease in the 
required returns. Comparing with the behavior of the reference value in Figure 2, we see 
that the rents reacted apparently more slowly to this new situation. By 1996 though, tie 
series of return deviations was back to zero, implying that the current return had returned 
once again to its long-run equilibrium level. 

One of the strengths of the state space formulation of our two-equation model (11) is 
that it allows to estimate the effects of observable market indicators on the common price 
component. The signs of the estimated coefficients of the market indicators, given in Table 
3, are reasonable in sign. Unexpected inflation decreases the required return rate. With 
positive inflation shocks, the attractiveness of investments in real estate increases. The 
estimated coefficient, however, is not statistically significant at the 5 percent level. If the 
relative supply of new single-family houses increases with respect to the supply of 
residential buildings—measured by the log ratio of building permissions—the required 
returns increase. Higher risk premiums for investments in real estate—measured by the 
spread between mortgage and interest rates 


also have a positive influence on the discount 
rate, while the return of the stock market index CDAX has no significant influence on the 
short-run discount rate. 


6. Conclusion 


In this paper, we have estimated an empirical model of house prices that extends the 
conventional hedonic regression approach in several important respects. Our model 
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includes a regression equation relating house prices to observable characteristics and an 
unobservable price component, much like in a standard hedonic model. However, we 
derive and interpret this equation using the present value model of asset prices and 
carefully select its functional form by combining stepwise regression and cross validation 
techniques in the empirical analysis. We augment this price equation by an autoregressive 
model for the unobserved component of prices that is common to all houses sold in this 


period. The theoretical framework suggests to interpret this component as the deviation of 


the required return rate for investments in single-family homes from its long-run 
equilibrium level. The empirical specification allows the law of motion of this quantity to 
depend both on observable and unobservable factors. It is estimated by putting the two- 
equation model into state space form and applying the Kalman filter to infer the common 
price component from the observable house prices. The Kalman filter is combined with 
maximum likelihood estimation based on the EM algorithm to obtain estimates of all 
unknown parameters of our model. 

We carefully interpret the coefficients of the price equation and find the estimated 
1edonic coefficients to be both plausible in sign and magnitude. The estimated series of the 
deviations of the return rate of housing investment suggests that investors were 
overconfident following the German reunification and the subsequent decision to make 
Berlin the Capital of the unified Germany. While our model, based on a constant long-run 
discount rate, has problems to capture this highly speculative period it nonetheless 
illustrates the usefulness of modelling the unobserved price equation with a separate 
equation. 


Appendix 
A. Reference value 


For calculating the reference value we use the monthly rent sub-aggregate of the consumer 
price index for Berlin, provided by Berlin’s Bureau of Statistics (Statistisches Landesamt, 
StaLa) in its Statistical Report M I 2. We fit the following regression to the series of log 
differences 


Ad? — do 6, Ad? 6,Ad? | 15) 
Using the Ljung-Box Q-statistic up to 36 lags, we cannot reject the null that the residuals 


are uncorrelated with a probability value of about 0.38. Table 4 reports the results. 
Rewriting (15) as a VAR(1) gives 


) 
16) 


where the 13 x 1 vector v, contains the observations of Ad)’ from ¢ to t — 12. For c we have 


C, = do and all other elements are zero. Furthermore, a, ; = 6), = 92. = | for 
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Table 4. Regression results for the process of the rent index from 1980:2 to 1999:12. 
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Coefficient t-statistic P-value 
do 0.001 3.09 0.002 
5, 0.145 2.60 0.010 
d5 0.506 8.98 0.000 
Diagnostics 
R- 0.301 Mean of Ad® 0.004 
R 0.295 F-statistic 50.694 
DW 2.023 Prob(F-Stat.) 0.000 
Observations 251 a2 x 10° 0.018 


Note. Dependent variable are log differences of the rent index. DW is the Durbin Watson statistic. 


iat fae 13} and all other elements are zero. Finally, the first element in u, is the noise 


term u° and all other elements are zero. The matrix A has 13 distinct eigenvalues which all 
have modulus less than 1. Using the unit vector e; = [1 0 0], we obtain 


c+e,A't'y, for j > 0. 


i=0 


According to (6), these changes have to be discounted by p, which gives 


[Ad?, sil = (I — pA)~'c +e] A(I— pA) 'v,. (17) 
j=0 


We obtain p by using rents of 5,080 apartment houses sold in Berlin during 1980 and 
2000. We check the sensitivity of p with respect to plausible figures of administration 
and maintenance costs. According to these figures, the implied cap rate @ lies between 
0.39 percent and 0.44 percent. Rounding to the third digit, we obtain in all cases 
p =0.996. Using the cap rate calculated with data of the RDM, see note 4, and assuming 
maintenance cost of about 25 percent (30 percent for old buildings), we also obtain 
monthly cap rates in that range. The reference value in period f¢ is then calculated as the 
sum of d) plus (17), where the unknown coefficients are replaced by their estimates. 


B. Model selection 


For the continuous explanatory variables of the price equation we consider the following 
transformations: 
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a a;)} 1] for AeA 
T,(x) = 4 ? ] (18) 
Inf{s~'(x+a)} for 
with A= {—2, —1, —0.5, 0.5, 1, 2}. Here, x denotes any of the continuous explanatory 


variables, a; is a constant depending on /, s is the sample standard deviation of variable x 
and / is the parameter that determines the transformation. A particular value of 4 implies a 
value of the constant a;. These constants are computed according to the suggestions made 
in Bunke et al. (1999) and aim to make, for any given /, the transformation as nonlinear as 
possible. 

We choose 4; for each of the J variables simultaneously by the following cross- 
validation criterion 


N 


t=In-1 


where / is the vector comprised of the 2; for the different variables. Here, A’p_,,,(A) 
denotes the predicted value of A°p,, from an OLS fit of regression (12) using the 
transformations implied by 4 but omitting the observation indexed (n,t) from the 
regression fit. By leaving out the observation used for evaluating the model fit the cross 
validated choice of 4* is optimal in the sense of minimizing an estimate of the expected 
squared prediction error (Bunke et al., 1999). 


C. Market indicators 


This appendix describes the data which are used to construct the market indicators in the 
return equation. Tests for unit roots are conducted with the Augmented Dickey—Fuller 
(ADF) test. The null of a unit root is rejected for all indicator series at commonly used 


significance levels. Table 5 reports the results plus summary statistics. 


Unexpected inflation: Inflation rates are given by the log differences of the monthly 
consumer price index for four person households with average income in Berlin West. 
Data are provided by the Statistical Office of Berlin (Statistisches Landesamt Berlin) in 
its Statistical Report M I 2. Unexpected inflation are the residuals of an AR(12) regression 
of the inflation rate on lagged values. 

Ratio of building permissions: Log ratio of building permissions for single-family houses 
to building permissions for residential dwellings for Berlin West. Data are provided 
by the Statistical Office of Berlin (Statistisches Landesamt Berlin) in its Statistical Report 
Fil 1. 


Spread10: Difference between the monthly mortgage rate with interest rate fixation of ten 
years and returns on bonds of banks with a maturity of ten years. Data are provided by the 
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Table 5. Summary statistics for the market indicators and ADF tests for 1982:8 to 1999:12. 


Mean Std. dev. t(p) as T 
Unexpected inflation 0.000 0.002 14.18* 0 209 
Ratio of building permissions 0.447 0.315 2.98** 15 209 
Spread10 0.009 0.001 4.05* 2 208 


CDAX return 0.009 0.052 12.24* 0 209 


Note. t(p) is the test statistic of the Augmented Dickey—Fuller (ADF) test for a unit root. * (**) indicates 
significance at the | percent (5 percent) level using MacKinnon’s critical values for rejection of the hypothesis of 
a unit root. A constant is included and K,,,., is the maximal lag of included lagged differences. For the log ratios a 


max 
~ 


parsimonious specification is chosen with k=1, 2, 3, 15. T is the number of observations included in the 


regression. 


Deutsche Bundesbank as SU0046 and WU8616. Mortgage rates are only available since 
1982:6. 


CDAX return: Stock index CDAX reported by the Deutsche Borse AG which represents 
the average market trend of all publicly traded German cooperations. Data are provided 
by the Deutsche Bundesbank as WUOOIA. Monthly returns are calculated as the log 
differences. 


Acknowledgments 


We would like to thank S. G. Athanasoulis, H. Herwartz, S. J. Koopman, H. Liitkepohl, 
R. Stehle, R. J. Shiller, J. Wolters and an anonymous referee for helpful comments, 
the Gutachterausschuss fiir Grundstiickswerte in Berlin for providing the data and for 
fruitful discussions. The usual disclaimer applies. Financial support from the Deutsche 
Forschungsgemeinschaft, SFB 373 Quantifikation und Simulation Okonomischer 
Prozesse, is gratefully acknowledged. 


Notes 


1. Many (would-be) owner-occupiers explicitly **face’’ these costs when they apply for a mortgage credit: for 
calculating the maximal debt service, banks add rents to the current disposable income of the applicant. 

2. 22.9 percent of all rental dwellings in Berlin are social housing, where the rents are regulated at a level well 
below market rents. However, social housing is restricted to low income households, and is not obtainable for 
households with income high enough to afford an own house. 


. Those rent-surveys are required because the German Rent Law curtails rent increases within three years (to 
30 percent in the period of interest) and restricts the absolute level above by surveyed rents from comparable 
dwellings. The intention of the regulation is to prevent rents in old contracts from lagging too much behind 
new contracts and to guarantee for a low dispersion of rents for comparable properties. 


4. Average implied cap rates @ are often reported as measures of return in real estate investments. Using price to 
net rent multipliers provided by the Federal Organization of Estate Agents and Property Management, the 
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average yearly implied cap rate for apartment houses in Berlin was 6.9 percent between 1989-1999 for 
properties built after 1948 and 7.5 percent for older buildings (Ring Deutscher Makler, 1989-1999). 


5. The dependent variable of the price equation A”p, , is the difference between the observable sale price p 
and the reference value p;. Since p? is not directly observable, we have to estimate it. Details are given in 
Appendix A. 

6. According to the German Building Law (Baugesetzbuch, BauGB) notaries are obliged to send copies of 
contracts for sale of properties to the Surveyor Commission (Gutacherausschuss fiir Grundstiickswerte) in 
their respective state. The Surveyor commissions have to store the data and use it to provide information on 
the real estate market (Sections 192-199 BauGB). 

7. The way the index is constructed was changed in 1995, when distributable property-specific running costs 
were no longer included and its reference group was expanded from four person households with middle 
income living in the West in Berlin to all households. Under the auxiliary assumption of constant relative 
distributable running costs, the rent index before 1995 will resemble the behavior of the net rents. In the 
empirical part, we tested but found no evidence that the changes in the construction of the rent index caused 
problems for our analysis. 

8. The optimal values of 4 are | (size of the lot), — 2 (size of the floor space), and — 0.5 (age of the building), 
respectively. The value of the R?-like, standardized cross-validation criterion in (19) for these 
transformations is 0.7583. 

9. Berger et al. (2000) have found evidence for Swedish data that interest subsidies are capitalized into 
transaction prices. However, these subsidies are tied to the house (rather than to the buyer or the seller). 
German subsidies for owner-occupied housing are means tested and increase with the number of kids living 
in the household. Couples can apply for such subsidies two times in their life. 

10. Major changes are the repealing of taxation of imputed rents in 1987 and the change in promotion of owner- 
occupied housing by direct subsidies in 1996. However, it was the intention of both changes to continue pre- 
existing rules, which is confirmed by insignificant dummy coefficients for all owner-occupied houses sold 
before 1987 and after 1995, respectively. 

11. Wilmersdorf and Zehlendorf have very nice sections with forests and lakes, see Figure 1, and contain Berlin's 
two finest neighborhoods Grunewald and Wannsee. 

12. The average price for houses with an indoor pool is 1.1 million German marks and the text files of our data 
reveal that constructing costs for an indoor pool go up to 100,000 German marks. 

13. Expert-rated additional cost for rented properties are 2 percent for default risk, 5 percent for administration 
cost, so that maintenance cost are 8.3 percent higher due to the principal agent problem between lessor and 
lessee. 

14. To evaluate if the return deviations are of a sensible magnitude, we used our implied estimate of /, which is 
about 13. Recall that according to the Gordon growth model r* = In(1 + G) + In(1 + 0). We obtain r* = 0.815 
percent by using G=0.4 percent, see Table 4, and the median monthly @ of 0.415 percent. To guarantee 
plausible return deviations, we should have rf + 7 0 and thus r 0.1. Even if we use the upper limit 
of the confidence bands, the return deviations are below that critical value from February 1991 to February 
1993. The lowest upper bound is about — 0.2 and thus r* should be 1.5 percent to guarantee that the discount 
rate is always positive. In this **worst’’ case, the implied cap rate @ will be 1.1 percent, a value that is still in 
the range found by Engle et al. (1985) in their study on single-family house prices in a suburb of San Diego. 
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Abstract 


Market reaction to the announcement of obtaining loan commitments (LCs) is examined for a unique sample of 
tax-exempt real estate investment trusts (REITs). Debt-interest tax incentives may be ruled out on a theoretical 
basis and empirically due to a significant positive market reaction. Thus, evidence is developed to differentiate 
between two signaling-effect explanations. The analysis supports the hypothesis that management procures LCs 
to undertake new real estate investments. This action is interpreted by the market as a signal of management's 
superior information regarding the REIT’s true equity value. 


Key Words: loan commitments, signaling effect, REITs, tax-exempt firms 


1. Introduction 


Market response to announcements of bank credit agreements has been examined in 
previous studies like James (1987), Lummer and McConnell (1989) and Best and Zhang 
(1993). These studies attempt to determine if banks obtain special information as a result 
of competitive advantages they possess relative to other lenders or due to the banks’ 
continuing relationship with these borrowers. However, the market response they find may 
possibly be due to leverage effects or the signal of firm equity value implicit in acquiring 
loan commitments (LCs) (as opposed to a bank signal). Evidence is developed to 
differentiate between these competing hypotheses using a unique sample of tax-exempt, 
real estate investment trusts (REITs). The findings provide greater support to the 
hypothesis that acquisitions of LCs may be interpreted as a signal of management 
information about the true value of the REIT’s equity. 
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Two principal hypotheses suggest that market reactions to LCs may be attributed to 
either a debt interest-tax shield/tradeoff effect or an information-asymmetry signaling 
effect. A sample of non-taxable firms is employed to differentiate between these two 
possibilities. The REIT sample affords a unique opportunity because the usual tax 
incentives for debt in the form of LCs do not exist. Howe and Shilling (1988) use a similar 
approach to examine stock-price reaction to announcements of new security offerings and 
thereby isolate the tax shield/tradeoff effect from the signaling effect. The tax shield/ 
tradeoff model may be ruled out, because REITs are shown to have a tax disincentive to 
use debt. Thus, two alternative views of the signaling effect, described as the bank 
(creditworthiness) signal and the management (equity-value) signal, are more closely 
examined. The primary goal of this research is to develop evidence offering greater 
support for one of these two signaling effects using market reaction to LC announcements. 

Market response to LC announcements is found to be positive and significant. This is 
inconsistent with the tax shield/tradeoff explanation. However, it is consistent with either a 
bank signal or management signal. A second finding is that both new and expanded LCs 
are associated with positive and significant CAARs. This result is consistent with the 
management signaling effect. It is also consistent with the uniqueness of a bank signal 
effect because as Lummer and McConnell (1989: 102) point out *‘the two perspectives on 
how banks transmit information are not mutually exclusive.’’ Univariate tests and cross- 
sectional regressions are used to examine the signaling effect and overall these results 
provide greater support for the management signal hypothesis. The findings support the 
hypothesis that managers acquire LCs to use as temporary financing for new real estate 
investments. The market interprets this activity as a signal of the REIT’s true equity value. 
Conversely, the results offer less support for the hypothesis that banks are unique 
transmitters of special information to the capital markets. 


2. Development of testable hypotheses 
2.1. REIT characteristics and their uniqueness 


A REIT is a company or trust that buys, develops, manages and sells real estate assets. 
Qualified REITs pay no corporate taxes on income or capital gains distributed to their 
shareholders.' They are often referred to as conduits since their earnings are passed 
through to the owners. This special tax treatment stimulates property investment and 
allows small investors the opportunity to participate in large-scale property investment. A 
firm must satisfy certain Internal Revenue Code requirements to qualify as a REIT.” In 
addition to their unique tax status the manner in which REITs operate is also interesting. 
REITs grow by acquiring new property using both debt and equity financing” (i.e., they 
pay cash for new properties, assume existing mortgage debt and print up new shares). 
Further, REITs attempt to match the debt that finances a particular purchase to the 
leaseback terms on that property to hedge away the interest-rate risk. The financings tend 
to be long-term, fixed-rate and are secured using the property purchased. REITs often use 
LCs as bridge financing to acquire properties before structuring new debt contracts, 
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especially when the leases become securitized. Finally, REIT debt contracts include 
covenants restricting their borrowing as a percentage of book value of assets. The unique 
tax status of REITs and the way they operate has important implications in regard to 
leverage effects and for distinguishing between the bank and management signals. These 
implications are discussed in the following sections. 


2.2. Debt-interest tax shield/tradeoff model of optimal capital structure 
Modigliani and Miller (1963) show that for firms subject to corporate taxation the payment 
of long-term debt interest generates a tax shield. The introduction of financial distress and 
agency costs in both the Modigliani and Miller model or the Miller (1977) model, which 
introduces personal taxes, results in a trade-off model of capital structure. The gain from 
leverage in the Miller (1977) model is shown in the following equation. 


G | — ——_———___—__ xB, (1) 
( l typ) 


where B equals the market value of debt, ¢,p is the personal tax rate on debt income, f,¢ is 
the personal tax rate on equity income and ¢.. is the corporate tax rate. For qualified REITs 
that are tax exempt, /,. is effectively zero. For fully-taxable investors when f,¢ = ‘,p, the 
gain from leverage is zero. This situation would apply to either tax-exempt investors, or to 
investors who receive only ordinary income in the form of interest or dividends. For 
investors where f,¢ </,p, due to lower effective tax rates on capital gains, the gain from 
leverage is actually negative. Howe and Shilling (1988: 983-984) reach the same 
conclusion as that above, namely that “‘the net tax gain to corporate borrowing is 
unambiguously negative (or nonpositive) for firms whose effective tax rate is zero.”’ They 
argue that taxable and tax-exempt firms must both compete in the debt markets. Since 
taxable firms have their interest payments subsidized via deductibility, debt use by non- 
taxable firms is disadvantaged. 


2.3. Information asymmetry and the signaling hypotheses 


Market reaction to LC announcements may alternatively be linked to information 
asymmetry effects. Two competing signaling hypotheses are described in the literature 
which are both consistent with positive market reaction to LC announcements. These two 
hypotheses are termed the bank signal and the management signal. These terms are 


employed to emphasize the signal’s source. The bank signal is conveyed by the lender’s 
decision to approve or expand the LC and is external to the borrower. Conversely, the 
signal initiated by management is internal. 


| 
| 


62 ELAYAN, MEYER AND LI 


2.3.1. The lending process and the bank signal 


Recent theories of financial intermediation have focused on the role of banks, their 
contribution to the process of providing capital for investment and their role as a unique 
provider of creditworthiness information to the capital markets. Two explanations 
regarding the way in which banks gain access to information unavailable to other market 
participants are examined here. 


2.3.1.1. The signaling effect is due to an initial relationship. Benston and Smith (1976), 
Campbell and Kracaw (1980) and Diamond (1984) argue that banks have a competitive 
advantage in processing and evaluating lending opportunities relative to other lenders. The 
banks’ lending decisions signal the prospective borrower’s creditworthiness to the capital 
markets. Thus, the ‘‘initial-relationship’’ hypothesis regarding the announcement of a new 
LC being granted to a REIT is described as follows. 


Hypothesis l(a). A positive and significant stock price response is expected to be 
associated with the announcement of new LCs. 


2.3.1.2. The signaling effect is due to a continuing relationship. Kane and Malkiel 
(1965), Black (1975) and Fama (1985) indicate that banks gain access to private 
information about their customers over time as a result of an intimate, continuing business 
relationship with them. This line of reasoning places considerable weight on the loan 
renewal process as a mechanism for transmitting information. Thus, the market response is 
predicated upon the announcement of LC revision. 


Hypothesis 1(b). Positive and significant stock price responses to announcements of LCs 
should be observed around announcements of expanded commitments. 


Lummer and McConnell (1989) state that the two perspectives above on how the bank 
signal is transmitted are not mutually exclusive. Their empirical results show that the 
positive market response they find for announcements of bank loans is due to loan 
revisions and not new loans being granted. They conclude that banks are not unique in 
possessing a competitive advantage over other lenders in deciding to extend new loans. 
However, banks provide credible information transmission to the market as a result of 
their continuing relationships with borrowers. The results of Slovin et al. (1992) and Best 
and Zhang (1993) are consistent with those of Lummer and McConnell. On the other hand, 
Mikkelson and Partch (1986) and James (1987), report a significant positive market 
reaction to announcements of the granting of credit lines. Their results suggest that banks 
provide special information not available from other lenders. 


2.3.2. Information asymmetry and the management signal 


Managers may be viewed as having superior information and may wish to convey that 
information to the market. The unique characteristics of REITs described previously serve 


| 
| 
| 
| 
| 
ee 
| | 
| 


| 


CREDITWORTHINESS OR MANAGEMENT SIGNAL? 63 


as the basis for how they transmit this signal. Suppose that REIT managers actually prefer 
to purchase properties before they structure the loan contracts to support them.’ This is a 
normal activity when securitizing or using ‘‘structured’’ loan products. Banks offer LCs to 
the REITs that allow them to temporarily finance the property purchase before the long- 
term financing is ultimately obtained. The banks earn income through up-front fees and 
commitment fees on the unused balance, even if they do not ultimately provide the long- 
term loan. 

If the REIT’s existing loans carry covenants limiting its debt/total asset ratio (as is the 
case for almost all of these agreements), then new purchases of properties will need to be 
financed with a substantial equity component that is either generated internally or through 
shares offered in exchange. However, given a REIT’s inability to retain a large proportion 
of income, the equity component of growth only increases when the market value of 
existing equity rises. 

Thus, management acquires LCs as bridge financing for new property in expectation of 
acquisition activity that is itself based on an estimate of the REIT’s equity value. The act of 
taking on a large new LC may therefore be interpreted as a signal of management 
information about the REIT’s true equity value. This signal is costly due to the up-front 
and/or commitment fees and it cannot be mimicked by ‘‘bad’’ firms as they cannot use the 
LC to grow. The management signaling hypothesis is then as follows. 


Hypothesis 2. lf management acquires LCs to finance new property investment and the 
market interprets this as a signal of the true value of the REIT’s equity, then a positive and 
statistically significant market reaction to announcements of both new and expanded lines 
of credit is expected. 


3. Data description and method of analysis 
3.1. Data description 


The REIT sample is constructed in the following manner. First, a list is compiled from the 
following sources: (1) REITs listed on Compustat, (2) firms with the REIT standard 
industrial classification code on the Center for Research on Security Prices (CRSP) and (3) 
REITs listed in Moody’ s Bank and Finance Manual. For each identified REIT and over the 
period from January 1975 to December 1996, the Wall Street Journal Index (WSJ1) and 
Moody's Bank and Finance Manuals is searched to discover announcement dates of LCs 
between domestic corporations and domestic or international lending institutions. 

The initial sample of 175 announcements of LCs identified via the above approach is 


then subjected to the following criteria. First, the REIT was a qualified trust at the time of 


the announcement. Second, daily prices were available for the period of 250 days before, 
to 20 days after, the announcement date. Third, no other major confounding events took 
place in a three-day window from one day before to one day after the announcement. 
These requirements produce 112 announcements of LCs.° 
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From the WSJ/ articles and Moody's Manuals information is gathered on the type of 


lending arrangements, the amount, maturity, the cost of the LCs and whether the 
arrangement is new or revised. Once an observation is identified from the above sources, 


the original article is re-read to categorize the announcement as a new or expanded LC. If 


the announcement states that the commitment is new or if no mention of a prior LC is 
found in the original article (or previous annual reports), the announcement is categorized 
as a new LC. 

An expanded LC 1s defined as only one for which the dollar amount of a previous 
agreement is enlarged. Thus, cases in which other terms of the commitment are altered are 
not considered to be an expanded commitment and are not included in the sample. For 
example, two notable adjustments to LCs are changes in the interest rate and an extension 
of the maturity date. These types of changes in LCs are excluded to focus more clearly on 
agreement expansions for the following reason. An extension of the maturity date or 
decrease in the interest rate is an ambiguous signal. Either might imply that the firm could 
not repay the loan by the originally specified date or at the original interest rate. As a result, 
the sample approach here is not identical to that of Lummer and McConnell (1989), who 
include maturity, and interest rate changes in their sample of revised credit agreements. 
This screening is adopted to make the sample more homogeneous in its definition of a LC 
expansion. 

Table | depicts some of the characteristics of the LCs in the sample, as well as selected 
characteristics of the borrowing REITs. The mean dollar amount of the LCs is $68.87 
million and average firm size, gauged by the market value of equity is $247.27 million. The 
average amount of long-term debt (total assets) equals $167.23 million ($413.66 million). 

The mean (median) ratio of current assets to current liabilities equals 2.067 (1.125). Asa 
percentage of total assets the amount of the LC averages 27.55 percent. The average 
maturity equals 31.25 months. The mean (median) ratio of long-term debt to total assets is 
found to be 45.57 percent (44.74 percent). The average percentage ownership per share 
(100 percent divided by number of shareholders) equals 0.176 percent. The average ratio 
of firm market value to book value (Tobin’s g) equals 1.21. The mean (median) LC/market 
value of equity ratio equals 68.83 percent (30.8 percent). The mean (median) ratio of LC to 
long-term debt equals 81.97 percent (53.78 percent). The ratio of net income to market 
value of equity has a mean (median) value of 7.85 percent (6.02 percent). The average 
value for the ratio of fixed assets to total assets equals 93.4 percent. 

The interest rate on LCs is reported in terms of the London Inter-Bank Offered Rate 
(LIBOR) or (U.S.) Prime plus a premium. The average premium paid is found to be 1.51 
percent above LIBOR or 0.74 percent above Prime. In a few cases a flat rate is reported. 
The average interest rate for these cases is 9.3 percent. Commitment fees are an additional 
fee and these are normally charged on the unused balance of the LC. Average commitment 
fees are found to be 0.40 percent. 

The terms that are used to describe the sample LCs in Moody's Manuals are variously: 
credit agreements (21 percent), revolving agreements (43 percent), lines of credit (21 
percent) and revolving lines of credit (15 percent). However, they exhibit several 
characteristics more suggestive of LCs than long-term financing agreements. For instance, 
the majority of agreements are variable rate which is consistent with other studies of LCs, 
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Table 1. Characteristics of LC agreements and REIT borrowers. 
STD 

Loan and Firm Characteristics Abbrev. N MEAN MEDIAN DEV MIN MAX 
Amount of LC ($m) AMT 112 68.87 45.0 72.35 1.00 350.00 
Market value of equity ($m) MVE 112 247.27 153.44 270.33 2.41 1,334.61 
Long-term debt ($m) LTD 112 167.23 107.98 170.52 0.00 982.26 
Total Assets ($m) TA 112 413.66 249.52 406.65 7.043 2,184.20 
Number of shareholders na 5,863 53* 39,000 
Ratio of current assets to current liabilities CRATIO 112 2.067 1.125 2.42 0.023 11.74 
Ratio of loan amount to total assets (%) AMTTA 112 27.55 0.190 46.97 0.10 425.96 
Duration of the LC (in months) LMAT 104 31.25 25.50 21.07 6.00 120.00 
Ratio of LTD to TA (%) LTDTA 108 45.57 44.74 20.92 2.75 93.81 
Percentage ownership per share IOWNER 112 0.176 0.066 0.250 0.003 1.887 
Ratio of (MVE + book value of debt) to TA TOBINSQ 112 1.210 1.036 0.949 0.370 10.107 
Ratio of LC amount to MVE (%) AMTMVE 112 68.83 30.80 107.61 0.13 552.1 
Ratio of LC amount to LTD (%) AMTLTD 108 81.97 53.78 121.0 0.37 793.7 
Ratio of net income to MVE (%) ROE 112 7.848 6.020 14.13 28.85 97.27 
Ratio of fixed assets to total assets FATA 112 0.934 0.958 0.077 0.470 0.995 
Basis points in excess of LIBOR rate na 61 151 150 57 0.00 300.00 
Basis points in excess of prime rate na 48 74 50 69 0.00 250.00 
Other interest rate (%) na 11 9.27 9.00 0.84 8.25 11.40 
Commitment fees (%) na 33 0.40 0.25 0.28 0.13 1.00 


This REIT is qualified as one of these shareholders is a mutual fund, which is counted in terms of its members 
due to the *‘look-through’’ provision effective January 1, 1994. 
Abbrev. is the abbreviation used to denote the relevant characteristic. N is the number of LCs relevant to a given 
category. MEAN (MEDIAN) is the arithmetic average (the middle observation) for the particular category 
displayed. STD DEV is the standard deviation for a given loan characteristic. MIN and MAX are the minimum 
and maximum values, respectively; na means not applicable. 


but is not consistent with normal REIT, fixed-rate, long-term financing. Moreover, as 
Table | shows, the maximum credit agreement amount to total asset ratio is 426 percent. If 
the whole credit amount were utilized as long-term financing in this case it would certainly 
violate the existing loan covenants. Finally, the restrictions® are standard for ‘‘backup”” 
lines of credit. Thus, these variously-described credit agreements are referred to as LCs 
here. 

The 79 REITs that announce the 112 LCs are grouped into three categories on the basis 
of the business description provided in the Moody's Manual report. The most prevalent 
group is the 42 equity and hybrid REITs that own, develop and manage properties. Fifteen 
of these firms are involved with shopping or outlet malls and 12 develop and manage 
offices or commercial properties. Other properties owned and managed by this group 
include apartments, family or residential housing, hotels, healthcare or retirement, 
industrial and self-storage facilities. Twenty-one equity and hybrid REITs are described as 
investing in equity, property, first mortgage and construction loans. Almost half of these 
REITs are involved with investments in a diversified mortgage pool. The remaining 16 
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mortgage and hybrid REITs are primarily involved with construction and development of 
first mortgage loans and investments in mortgage pools. 


3.2. Method of return analysis 


This study uses a market model to estimate the abnormal security returns associated with 
LC announcements. Following Patell (1976), the standardized abnormal return approach is 
used to generate test statistics. The test statistic for the market model residuals utilizes the 
Boehmer et al. (1991) approach. To test for the fraction of positive and negative average 
abnormal returns the generalized sign Z-test (GSZ) is used. The null hypothesis for the 
GSZ is that the fraction of positive returns is the same as in the estimation period. The 
purpose of the GSZ test is to show that the results are not driven by outliers. For examples 
of the GSZ see Cowan (1992). Differential equity-market reaction is examined using 
univariate tests on the basis of several aspects of the LC announcements, including for 
example, new versus expanded LCs and unsecured versus secured LCs. These univariate 
tests are complemented by cross-sectional, multiple regression analysis of a model which 
is developed to differentiate between the competing signaling hypotheses. 


3.3. Development of two alternative signaling models 


A goal of this research is to offer greater support for a signaling effect due to either a bank 
signal or a management signal. First, a set of variables are identified to serve as proxies for 
externally-available information upon which a lender might base the decision to extend a 
LC to the potential borrower (bank signal model). Second, an alternative set of different 
variables are proposed to serve as proxies for internal information which management 
wishes to make known to the market (management signal model). 

The discussion of the variables employed in the two models is generally conducted by 
first identifying each variable. Second, the implications for the model are drawn. Finally, 
expectations are expressed in regard to the nature of the significant differences between the 
variable characteristics (expected sign of the parameter estimate) in the univariate 
(multiple regression) tests. Due to the existence of significant correlation coefficients 
between the variables used in the competing models, all explanatory variables from both 
models are employed in the same regression model. The dependent variable in this 
regression is the three-day (day t— 1 to day t+ 1) cumulative average abnormal return 
(CAAR). Then the regression is re-run with the most highly correlated, insignificant 
variable for each signal model, dropped. 


3.3.1. The bank signal model 


To test the bank signal hypothesis the variables are chosen to represent either firm 
creditworthiness from the lender’s perspective or characteristics of the LC itself. The 
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current ratio (CRATIO) equals current assets divided by current liabilities. This is one of 


the most commonly used indicators of a firm’s liquidity (Ross et al., 1996). The decision 
by the lender to provide or expand credit may signal the firm’s short-term solvency and 
ability to meet its short-term obligations. This bank signal is expected to be more valuable 
for firms with below median CRATIOs. Thus, in the univariate test, LC announcements by 
firms with below-median CRATIOs are expected to be associated with a significantly 
higher CAAR relative to above-median firms. In the multiple regression CRATIO is 
expected to have a significant, negative sign. 

The amount to total asset ratio (AMTTA) equals the LC divided by book value of total 
assets. Larger LCs may signal lender confidence about borrower creditworthiness and 
ability to repay the borrowing. Thus, above-median AMTTAs should be associated with a 
significantly larger market reaction in the univariate test. Similarly, a significant, positive 
relationship between AMTTA and the announcement period CAAR is expected in the 
multiple regression. 

The maturity of the LC (LMAT) may be conceived as an indicator of relative 
creditworthiness. Lenders should be willing to commit loanable funds for a longer period 
to less risky firms (ceteris paribus). Therefore, in accord with James (1987), market 
reaction to LCs with above-median LMATs should be associated with significantly higher 
CAARs in the univariate test. This logic also suggests that a significant, positive relation is 
expected between LMAT and the CAAR in the multiple regression. 

The long-term debt to total asset ratio (LTDTA) is one measure of a firm’s degree of 
leverage. Myers (1984: 588) points out “‘risky firms tend to borrow less, other things being 
equal.’’ Thus, above-median LTDTA announcements should have a significantly higher 
CAAR. Further, a significant, positive relation between LTDTA and the CAAR is expected 
in the regression test. 

A positive and statistically significant market reaction to the announcement of a new LC 
is consistent with the bank signal being due to the initial relationship given in Hypothesis 
la, as in Benston and Smith (1976), Campbell and Kracaw (1980) and Diamond (1984). 
Conversely, a positive, significant reaction to expanded LCs is consistent with Hypothesis 
1b, the continuing relationship version of the bank signal, of Kane and Malkiel (1965), 
Black (1975) and Fama (1985). In the multiple regression DNEW is a dummy variable that 
takes the value one if the LC is new and zero if it is expanded. If the initial-relationship 
(continuing-relationship) hypothesis is correct then the regression coefficient should be 
positive and significant (insignificant). Market reaction to new versus expanded LCs may 
produce evidence to distinguish between the existing and continuing (bank) relationship 
signals. Taken in conjunction with previous research and the hypotheses above, significant 
positive market reaction to both new and expanded LCs would provide support for the 
bank signal model, however, a priori there is no reason to expect more positive reaction to 
either type of announcement. 


The decision to provide unsecured versus secured credit to certain borrowers may be 
taken to signal a higher level of trust and confidence in the borrower’s creditworthiness 
and future prospects, relative to secured agreements (Scott, 1976; Stulz and Johnson, 
1985). Therefore, unsecured LCs are expected to be associated with a significantly higher 
market reaction compared to secured agreements in the univariate test. In the multiple 
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regression DSEC is a dummy variable that takes the value of one if the LC is secured and 
zero if it is unsecured. Under the argument developed above, the bank signal is supported 
if the regression coefficient is negative and statistically significant. 

Announcements of LCs with fewer restrictive covenants may be taken as a signal by the 
lender that the borrower is relatively more creditworthy. Announcements with relatively 
few restrictions (one or two restrictions, in this research) are expected to be associated with 
a significantly higher market reaction than those with many restrictions based on the 
univariate tests. In the regression analysis two, one-zero dummy variables are utilized to 
identify those announcements where the number of restrictions are specifically known to 
be three or more (DR3), and less than three (DR1). Under this view of the bank signal, the 
coefficient for DR3 is expected to be significant and negative whereas DRI should be 
positive and significant. 


3.3.2. The management signal model 


The management signal model is based upon variables meant to serve as proxies for 
current information that is known internally to management or represent factors regarding 
inside information regarding future profitability. Inside ownership (IOWNER) is 
calculated as the percentage of inside ownership that the average shareholder’s claim 
represents and it is used a proxy for an existing signal of firm quality. Leland and Pyle 
(1977), Myers and Maljuf (1984) and Stulz (1988) present arguments that suggest 
management’s share ownership provides a positive signal of firm quality. The 
management signal hypothesis suggests that the market will interpret the announcement 
of obtaining the LC as a signal about the firm’s higher resulting equity value. Firms with 
fewer signals of quality already in place will then benefit more from the LC 
announcement. Conversely, LC announcements should be redundant information for 
those firms with credible market value signals (like higher insider ownership) in place. 
Thus, announcements by firms with a low percentage of insider ownership are expected to 
be associated with a significantly higher market reaction. In the cross-sectional regression 
model, the inside ownership variable, squared (IOWNSQ), is employed as a nonlinear 
variable to provide a test of the management entrenchment issue as suggested by Morck et 
al. (1988) and McConnell and Servaes (1990). A negative and significant relationship 
between IOWNSQ and the announcement period CAAR is expected under the 
management signaling hypothesis. 

Tobin’s g (TOBINSQ) ratio is calculated as the market value of equity plus book value 
of total liabilities divided by book value of total assets as in Smith and Watts (1992) and 
Shockley (1995) and is used here as a proxy for undervaluation. One of the implications of 
the Myers (1984) signaling model is that companies which believe they are undervalued 
(low values of TOBINSQ) can be expected to use more debt in their capital structures than 
overvalued (high values of TOBINSQ) firms. If overvalued firms are expected to use less 
debt it follows that announcements of LCs by firms with an above-median TOBINSQ ratio 
are expected to be associated with significantly lower market reaction compared to below- 
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median TOBINSQ firms. In the multiple regression there should be a significant negative 
relation between TOBINSQ and the CAAR. 

The amount to market value of equity ratio (AMTMVE) equals the amount of the LC 
divided by market value of equity. A relatively large LC compared to the value of equity 
suggests greater management confidence in the value of expected property acquisitions. A 
significantly higher CAAR is thereby expected for firms with above-median AMTMVEs in 
the univariate test and a positive and significant regression relation is expected between 
this variable and market return. 

The amount to long-term debt ratio (AMTLTD) is the LC amount divided by the book 
value of long-term debt. LCs with an above-median AMTLTD ratio are expected to be 
associated with a significantly higher market reaction in the univariate test based on logic 
similar to that developed for AMTMVE. Additionally, a positive and significant 
relationship is expected between AMTLTD and the CAAR in the multiple regression 
model under this hypothesis. 

Return on equity (ROE) is net income divided by the market value of equity. Firms with 
relatively high ROE are considered to be high quality or undervalued in the sense 
described by Myers (1984). Under the management signal hypothesis, firms with an 
above-median ROE are expected to have a significantly greater market reaction to LC 
announcements based on the univariate test. Similarly, a significant, positive relation 
between ROE and the market return is expected in the multiple regression test. 

The fixed asset to total asset ratio (FATA) is used as a proxy for the collateral value of 
the firm’s assets. If firms with a high FATA ratio are recognized as having a greater 
collateral value of assets (as in Stulz and Johnson, 1985; Harris and Raviv, 1990; 
Shockley, 1995), then firms with a low FATA ratio should experience a greater market 
reaction as the announcement effectively reveals positive information about manage- 
ment’s view of future prospects. Therefore, in the univariate test, announcements by firms 
with a below-median FATA ratio are expected to experience a significantly greater market 
reaction compared to firms with an above-median FATA ratio. In the multiple regression 
test a significant, negative relation is expected between FATA and the announcement 
CAAR. 

Mortgage percent (MPCT) is used to describe the percentage of the firm’s income that is 
derived from mortgages.’ Market reaction to the LC announcement may depend upon the 
REIT’s principal source of income. The discussion in Howe and Shiller (1988: 984) may 
be taken to imply that mortgages are both more tangible and easier to value than 
properties. Thus, firms with a higher degree of intangible assets (equity REITs) may 
benefit more from a new signal of firm value. A significantly greater market response is 
thereby expected for equity REITs compared to mortgage REITs in the univariate test. 
Since MPCT is a discrete variable that increases as mortgage income increases, its 
expected regression sign is negative. 

To summarize the discussion above regarding the expected regression coefficient signs 
under the bank signal hypothesis, AMTTA, LMAT, LTDTA and DRI should have positive 
signs. CRATIO, DSEC and DR3 are expected to have negative signs. The sign for DNEW 
cannot be predicted under the bank signal model generally, because this sign depends upon 
whether the initial (positive and significant), or continuing (insignificant) relationship 
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hypothesis is more valid. According to the management signaling hypothesis, the 
AMTMVE, AMTLTD and ROE variables should be positive. IOWNSQ, TOBINSQ, FATA 
and MPCT are expected to have negative signs. The combined regression model (1A)* is 
then given in the following equation 


+ a,CRATIO + a,AMTTA + a,LMAT + a,LTDTA 
+a;DNEW + a,DSEC + a,DR3 + agDR1 + b, IOWNSQ 
+ b,TOBINSQ + b;AMTMVE + b,AMTLTD 
+ b;ROE + + b;MPCT + ¢;, ( 


where CAAR? _ ,,f.; is the cumulative average abnormal return, over the period from day 
t— 1 to day t+ 1, and ¢; is the disturbance term which has an expected mean of zero. 


4. Empirical results 
4.1]. Market reaction for the total sample 


Table 2 presents the market model? event study returns for the total sample of 112 LCs 
over the period from 20 days before, to 20 days after, the announcement day. Statistics 
reported are the average abnormal return, median abnormal return, z-test statistic for the 
average abnormal return, the number of positive versus negative abnormal returns and the 
generalized sign Z-statistic. The lower part of the table reports the same variables but for 
different intervals. The largest average abnormal return (AAR) of 1.06 percent occurs on 
day t— 1, followed by day f) (0.72 percent), and day t+ 1 (0.48 percent). The three-day 
announcement period CAAR is 2.25 percent with a Z-statistic of 6.27, which is statistically 
significant at 0.1 percent. There are 76 positive CAARs relative to 36 negative. The 
generalized sign Z-statistic is 4.86 and is statistically significant at 0.1 percent. The results 
in Table 2 are not consistent with the interest/tax-shield effect that predicts a negative 
market reaction to the announcements of LCs. The positive and highly significant market 
response is consistent with the two signaling hypotheses. However, based solely on this 
evidence it is not clear if this signaling effect is due to a bank signal made by the lender or 
management’s signal of equity value. This issue is examined further in the following 
sections. 


4.2. Results for the bank signal model 


Table 3 reports the results of the univariate tests of the three-day CAARs for the proxy 
variables used to determine if the signaling effect is due to a bank signal. The multiple 
regression results for the bank model in Table 5 are discussed in conjunction with the 
univariate results to highlight their complementary nature. 
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Table 2. Loan commitment announcement period returns. 


Average Abnormal Median Abnormal Generalized 
Day Return (%) Return (%) N Z Pos : Neg Sign Z 
— 20 — 0.02 — 0.06 112 — 0.74 50:62 — 0.08 
—10 0.07 — 0.07 112 — 0.40 49 : 63 — 0.27 
—9 — 0.30 — 0.13 112 - 0.95 42:70 — 1.41 
—8 — 0.23 - 0.05 112 — 1.03 50: 62 — 0.08 
—7 0.03 — 0.06 112 — 0.09 52: 60 0.30 
—6 0.22 — 0.02 112 0.82 56:56 1.06 
—5 0.45 -0.13 112 —2.51* 45:67 — 1.03 
—4 0.13 0.00 112 0.92 56: 56 1.06 
—3 — 0.35 — 0.21 112 — 2.10% 40:72 — 1.98* 
—2 0.17 — 0.02 112 0.64 53:59 0.49 
- 1 1.06 0.35 112 4.86*** 72:40 4.10*** 
0 0.72 0.39 112 3.14%** 64:48 
+1 0.48 0.16 111 20" 60:51 1.91 
+2 — 0.16 — 0.06 111 -0.21 50:61 0.01 
+3 0.03 ~ 0.03 111 0.52 52:59 0.39 
+4 0.08 0.00 110 0.86 54:56 0.86 
+5 - 0.20 — 0.04 110 — 0.41 53:57 0.67 
+6 — 0.17 0.11 110 — 1.69 45:65 — 0.86 
+7 0.06 - 0.01 109 0.60 51:58 0.37 
+8 0.15 0.01 110 0.64 56:54 1.24 
+9 0.06 — 0.04 108 1.54 49:59 0.08 
+ 10 0.14 ~ 0.08 108 0.55 46 : 62 —0.51 
+ 20 0.19 0.00 105 1.78 53:52 1.13 
Cumulative Avg. Median Cum. Generalized 
Days Abn. Return (%) Abn. Return (%) Z Pos : Neg Sign Z 
—1,0 Ti 1.21 6.18 74:38 4.48*** 
2.25 1.08 6.277 76: 36 4.36°** 
—2, +2 2.26 1.26 3.35" 76: 36 4.86*** 
—5, +5 1.51 0.76 333" 65 : 47 
+2, +20 0.17 0.09 1.13 58:53 1.53 
— 20, +20 33 1.82 322" 69 : 43 330" 


indicates significance at the 0.1%, 1% and 5% level, respectively. 

Average and median abnormal returns are from the market model using the standardized residual method for 112 
announcements. N is number of firm returns for a given day. Z is the statistic testing for a significant difference of 
the average abnormal return from 0. Pos : Neg shows how many of the firm returns are positive or negative on a 
given day. Generalized Sign Z is the non-parametric test statistic for a significant difference from zero that 
considers the ratio of positive to negative returns. Cumulative avg. abn. return is the equally-weighted cumulative 
average abnormal percentage return. Median cum. abn. return is the median cumulative abnormal return. 


Table 3 shows that all of the CAARs segregated on the basis of (above-, or below- 
median) bank signal (sample characteristic) variables are significant at conventional 


significance levels. The same levels of significance are also generally observed for the 
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Table 3. Equity market reaction to the announcement of LCs based on several bank signal characteristics. 


Announcement Day t— | to Day t+ 1 


No. Sample Characteristic N CAAR (%) MCAAR (%) ZSTAT Pos:Neg GSIGN Z 
CRATIO above median 56 2.16 1.01 
1B ~~ CRATIO below median 56 2.34 1.30 
Difference 1A—1B na —0.18 — 0.29 
2A  AMTTA above median 56 2.91 1.59 
2B AMTTA below median 56 1.59 0.97 
Difference 2A—2B na 1.32 0.62 — 
LMAT above median 1.66 0.13 1.05 
3B below median 2.32 4.69" 
3C LMAT unknown 8 5.59 5.06 2.837 
Difference 3A-3B na —0.66 — 1.39 — 
4A _LTDTA above median 56 2.40 1.02 4.26*** 36:20 2.15** 
4B __LTDTA below median 56 2.10 4.57*** 39:17 3.86*** 
Difference 4A-4B na 0.30 —0.10 0.74 na — 
5A NewLCs 66 2.88 2.21 5.63*** 45:21 3.94*** 
5B Expanded LCs 46 1.34 0.70 30:16 257" 
Difference na 1.54 na — 
6A Secured LCs 28 3.18 2.60 3.34% 
6B —_ Unsecured LCs 84 1.94 1.04 3.46*** 
Difference 6A-6B na 1.24 1.56 — 
Three or more REST COVS 24 4.03 3.60 4.24*** 
7B Less than three REST COVS 50 2.19 1.02 33:17 2.89** 
7 No. of REST COVS unknown 8 0.03 — 0.62 0.08 a3 0.38 
7D REST COVS not reported 30 1.53 0.80 2.25" 18:12 1.69 
Difference 7A—7B na 1.84 2.58 2.92 na -—— 


, **, * indicates significance at the 0.1%, 1% and 5% level, respectively. 

No. is used as a reference label. Sample Characteristic refers to the firm or loan attribute being analyzed. N is 
number of returns for a given category. CAAR is the cumulative average abnormal return. MCAAR is the median 
CAAR. Z STAT is the z-test statistic testing for a significant difference between the CAAR and zero. Pos:Neg 
shows how many of the firm returns are positive or negative for the given period. GSIGN Z is the (generalized 
sign Zz) non-parametric test statistic for a significant difference from zero based on the ratio of positive to negative 
returns. CRATIO is the ratio of current assets to current liabilities. AMTTA is the ratio of the LC amount to total 
assets. LMAT is the loan maturity. LTDTA is the ratio of long-term debt to total assets. REST COVS are the 
restrictive covenants associated with the LC. 


non-parametric, generalized, sign-Z test results. Given this, only the characteristic results 
based on the above-, and below-median difference results are described below. 

The mean difference in CAARs for the current ratio (1A—1B) is — 0.18 percent, but this 
is not statistically significant as is expected under the bank signal hypothesis. In Table 5 
the CRATIO coefficient has the expected negative sign in both Model 1A and 1B but it is 
not significant in either case. The difference in the announcement-period CAARs between 
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the above- and below-median AMTTAs (2A—2B) equals 1.32 percent which is statistically 
significant at the 0.1 percent level. The coefficient for the AMTTA variable is positive as 
expected in only Model 1B, however it is not significant in either regression. The 
difference (3A—3B) for loan maturity equals — 0.66 percent and it is not significant. Table 
5 shows that sign of the parameter coefficient for the LMAT variable is positive as 
expected in both Models 1A and 1B but it is insignificant. The difference for the LTDTA 
ratio (4A—4B) is positive as predicted (0.30 percent) but it is not statistically significant. 
Table 5 shows a similar result for the LTDTA parameter estimate, as it has the expected 
positive sign in both models, but it is not significant. Market reaction to both new and 
expanded commitments is positive and significant and is consistent with the bank signal. 
The difference (SA—5B) in CAARs for new versus expanded LCs equals 1.54 percent 
(Z= 3.29) and this is statistically significant at the 0.1 percent level. However, this 
significant difference is not predicted under the bank signal hypothesis. The coefficient for 
the DNEW variable in the regression is insignificant and negative, which suggests greater 
validity for the continuing-relationship version of the bank signal hypothesis. This result is 
counterintuitive given that new announcements are associated with significantly greater 
market reaction. The difference between secured and unsecured LCs (6A-6B) of 1.24 
percent (Z = 2.25) is significant at the | percent level. However, this does not support the 
bank signal hypothesis as the difference is expected to be negative. The multiple 
regression results in Table 5 show that the DSEC dummy variable is significant, but it 
similarly has the wrong sign in both Models 1A and 1B. The difference in CAARs for 
more, versus less, restrictions (7A-7B) of 1.84 percent (Z=2.92) is statistically 
significant at the | percent level, but again this difference should be negative to support 
the bank signal. Table 5 shows the DR3 dummy variable is significant at the 5 percent level 
in both Models 1A and 1B, but its positive sign is in contrast to expectations. The DR1 
dummy variable does not have the anticipated positive sign, but it is insignificant in both 
models. 


4.3. Results for the management signal model 


Table 4 reports the results of the univariate tests for the variables used as proxies to 
determine if the signaling effect is consistent with a management signal. Table 5 also 
reports the regression results for the management signal model. In Table 4, the above-, and 
below-median CAARs are found to be significant in all cases, thus only the differences for 
each variable are discussed. The IOWNER CAAR difference (1A—1B) equals — 0.88 
percent, but it is not statistically significant. Table 5 reports that the sign of the IOWNSQ 
parameter estimate is negative in both Model 1A and 1B as expected, however it is not 
significant. The TOBINSQ difference (2A—2B) is negative ( — 0.99 percent), although it is 
not statistically significant. The results for this variable in both regression models in Table 
5 show the sign is not negative as expected in Model 1A, however, TOBINSQ is not 
significant in either model. The difference between the two AMTMVE CAARs is 1.26 
percent which is statistically significant at the 1 percent level (Z = 2.53). The regression 
coefficient for AMTMVE shown in Model 1A of Table 5 has the expected positive sign, 
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Table 4. Equity market reaction to the announcement of credit agreements based on management signal 
characteristics. 


Announcement Day t — | to Day r+ 1 


No. Sample Characteristic N CAAR (%) ©MCAAR(%) = ZSTAT Pos:Neg GSIGN Z 

1A IOWNER above median 56 1.81 0.97 Ag ]*** 39:17 3.59*** 

1B IOWNER below median 56 2.69 1.51 497°" 36:20 3.02** 
Difference 1A—1B na — 0.88 — 0.54 — 1.73 na =. 

2A Tobin’s g above median 56 1.76 0.67 3:31°"* 32:24 1.82* 

2B Tobin’s below median 56 2.75 1.59 45:73 
Difference 2A—-2B na — 0.99 — 0.92 — 1.98 na 


3A AMTMVE above median 56 2.88 1.19 4.89**4 36:20 2.98** 
3B AMTMVE below median 56 1.62 1.08 3.95*** 39:17 3.62*** 
Difference 3A—3B na 1.26 0.11 2.53** na — 
4A AMTLITD above median 56 2.88 1.30 37:19 
4B AMTLTD below median 56 1.61 0.97 38:18 
Difference 4A-4B na 1.27 0.33 na — 
SA ROE above median 56 2.18 0.99 4.00*** 38:18 3.69*** 
5B ROE above median 56 25 1.08 4.83*** 37:19 2.92** 
Difference 5A-5B na — 0.15 — 0.09 — 0.29 na -- 
6A FATA above median 56 2.31 1.58 4.56*** 40:16 
6B FATA below median 56 2.19 0.73 4.29*#* 
Difference 6A-6B na 0.12 0.85 0.24 na — 
7A MPCT 50% or more 22 4.14 2.39 2.50* 
7B MPCT less than 50% 90 1.79 0.97 3.97*** 
Difference 7A—-7B na 2:30 1.42 


KKK 


, **, * indicates significance at the 0.1%, 1% and 5% level, respectively. 

No. is used as a reference label. Sample Characteristic refers to the firm or loan attribute being analyzed. N is 
number of returns for a given category. CAAR is the Cumulative Average Abnormal Return. MCAAR is the 
median CAAR. Z STAT is the z-test statistic testing for a significant difference between the CAAR and zero. 
Pos:Neg shows how many of the firm returns are positive or negative for the given period. GSIGN Z is the 
(generalized sign z) non-parametric test statistic for a significant difference from zero based on the ratio of 
positive to negative returns. IOWNER represents insider ownership. Tobin’s g is measured as market value of 
equity plus book value of total liabilities divided by book value of total assets. AMTMVE is the ratio of the LC 
amount to market value of equity. AMTLTD is the ratio of the LC amount to the book value of long term debt. 
ROE is return on equity. FATA is the ratio of fixed assets to total assets. MPCT represents the percentage of the 
REIT derived from mortgages; na means not applicable. 


but it is not significant. The difference (4A—4B) for AMTLTD of 1.27 percent (Z = 2.52) is 
positive as expected and it is statistically significant at the 1 percent level. Table 5 shows 
that there is a positive, and statistically significant (at the 5 percent level) relation in both 
Model 1A and 1B between the AMTLTD ratio and the three-day CAAR and this provides 
consistent support for the management signal model. The above-, and below-median ROE 
CAAR difference (SA-5B) equals —0.15 percent which does not accord with 
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Table 5. Cross-sectional multivariate regression results for LC announcement day returns by REITs. 


Model 1A 


CAAR tot+1 


Model 1B 


CAAR t— 1 tor+1 


Variable Expected Sign Parameter Estimate t-stat Parameter Estimate t-stat 
INTERCEPT na — 9.725 — 1.354 - 8.536 1.207 
CRATIO — 0.167 — 0.724 - 0.203 — 0.895 
AMTTA + ~ 0.412 — 0.246 0.315 0.208 
LMAT + 0.002 0.134 0.006 0.397 
LTDTA | 1.237 0.488 1.853 0.828 
DNEW + — 0.494 0.641 — 
DSEC - 2.017 2.501* 1.970 2.483 
DR3 2.168 2.088* 2.457 2.453 
DRI + 0.512 0.604 0.305 0.369 
IOWNSQ - 0.735 — 0.802 0.796 — 0.874 
TOBINSQ 0.264 0.351 — 0.044 - 0.063 
AMTMVE + 0.548 1.016 
AMTLTD + 0.881 2.239* 0.927 2.409* 
ROE + 7.472 2.S11** 8.592 3.519*** 
FATA. - 9.652 1.352 7.948 1.143 
MPCT 0.887 0.655 1.461 1.168 
Regression F value = 3.525*** F value = 4.000*** 
Summary R-square = 0.386 R-square = 0.377 
Statistics Adjusted R? = 0.277 Adjusted R? = 0.283 

N=100 N= 100 


** * indicates significance at the 0.1%, 1% and 5% level, respectively. 

This table reports results from running two similar cross-sectional, multiple regressions that attempt to explain the 
CAAR for firms during the LC announcement period. CRATIO is the current ratio measured as current assets 
divided by current liabilities. AMTTA is the ratio of the LC amount to total assets. LMAT is the maturity of the 
credit agreement in months. LTDTA is the ratio of long-term debt to total assets. DNEW is a dummy variable 
which takes the value one if the agreement is new and zero if the agreement is expanded. DSEC is a dummy 
variable that equals one if the agreement is secured and zero if it is not. DR3 (DR1) is a dummy variable that 
equals one if the agreement has three or more (less than three) restrictive covenants. LOWNSQ is the percentage of 
firm ownership/per share, squared. TOBINSQ is measured as the ratio of market value of equity (MVE) plus total 
liabilities to total assets. AMTMVE is the ratio of the LC amount (AMT) to MVE. AMTLTD is the ratio of AMT 
to long-term debt (LTD). ROE is return on equity defined as net income divided by MVE. FATA is the ratio of 
fixed assets to total assets. MPCT is the percent of the firm’s total income derived from mortgages. f-stat is the f- 
test statistic testing whether the parameter estimate is significantly different from zero; na means not applicable. 


expectations of a positive relationship, however, this difference is not significant. The 
regression results are rather different in that the coefficient for ROE is positive as expected 
and significant at the 1 percent (0.1 percent) level in Model 1A (Model 1B). The FATA 
difference (6A—6B) is positive contrary to expectations of a negative relationship, but it is 
not significant. The cross-sectional regression results depict a positive relationship 
between the CAAR and FATA, which is not expected in this model, but the coefficient is 
not significant. The difference in MPCT CAARs is 2.35 percent and this is statistically 
significant at the 1 percent (Z=3.52) level. Contrary to expectations of a negative 
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relationship the regression coefficients for MPCT in Table 5 are positive, although they are 
not statistically significant. 

Overall, both regression models exhibit significant explanatory ability based on their 
F-test values which are both significant at the 0.1 percent levels. The adjusted R-squares of 
both models at about 28 percent suggest quite a reasonable goodness of fit, especially in 
comparison to the regression R-squares reported in Lummer and McConnell (1989), for 
example, of 2—3 percent. 


5. Summary and conclusions 


Previous studies examining the (positive) market response to LCs do not distinguish 
between whether it reflects expected benefits arising from the debt-interest tax shield or is 
related to a signaling effect. Neither do they indicate whether the signaling effect is related 
to an external, creditworthiness (bank) signal or is related to an internal, management 
signal of equity value. This study expands upon the works of James (1987), Lummer and 
McConnell (1989) and Best and Zhang (1993) by attempting to differentiate between these 
competing explanations. To accomplish this purpose a sample of tax-exempt REITs, is 
utilized. This approach provides a unique opportunity because the usual tax incentives 
from debt do not exist. 

Market response to LC announcements is found to be positive and significant. This is 
not consistent with the debt-interest/tax shield effect explanation, because the Miller 
(1977) gain from leverage is shown to be either negative or nonpositive for tax-exempt 
firms, like REITs. However, it is consistent with either a bank signal or a management 
signal of equity value due to expected future acquisitions. Both new and expanded LCs are 
associated with positive and significant CAARs. This result is consistent with both the 
bank and management signaling effects. 

Univariate and multivariate tests are used in conjunction with each other to test the 
degree of association between the three-day, announcement period market return and 
variables that are chosen to serve as proxies for an external bank signal or an internal 
signal of management’s view of the firm’s equity value. Under the bank signal model the 
two variables that reflect whether the LCs are secured or have relatively more restrictions 
are the only ones significant in both the univariate and regression tests. However, the 
(above-/below-median) differences and the parameter estimates have signs opposite to 
those developed under the bank signal model and thus, do not support it. 

Tests of the management signaling model show that announcements by firms with a 
larger LC amount to long-term debt (AMTLTD) are associated with a significantly larger 
market response relative to companies with a smaller AMTLTD ratio. This result is 
consistent with REITs acquiring LCs in expectation of making acquisitions and signals the 
firm’s equity value, i.e., the larger the LC, the larger the planned acquisition. A similar 
result is found when return on equity is employed as an internal signal of firm quality. 
Overall, the results provide more support for the hypothesis that managers acquire LCs to 
use as financing for new real estate investments. Market reaction is consistent with these 
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actions being interpreted as REIT management having superior information about the 
value of these future acquisitions. 
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Notes 


5 


6. 


This discussion is adapted from Jarchow (1988). 
Allen and Sirmans (1987) enumerate the following requirements. (1) REITs have to distribute 95 percent 
(changed to 90 percent on January 1, 2001) of their income as cash dividends. (2) REITs are required to 
maintain a relatively diverse shareholder base. This ownership requirement prohibits the holding of 50 percent 
or more of the REIT’s stock by any five or fewer shareholders. Further, the ownership stipulation requires that 
there are a minimum of 100 shareowners and that REITs cannot be closely held. (3) Seventy-five percent of the 
assets must be in the form of mortgages, real estate equities, cash or government securities. (4) A minimum of 
75 percent of REIT gross income must be earned from rents, mortgages and property sale gains. (5) Real 
property should not be owned principally for sale in the course of or 


dinary business. 

The authors thank one of the readers for these observations about REIT operations and the suggestions for the 
revision of their original argument in the following section. 

This discussion draws heavily on one reader’s comments regarding the management signaling hypothesis 
originally proposed. 

Sixty percent of the final sample are new commitments compared to expanded commitments. Nearly 80 
percent of the sample are classed as equity REITs (less than 50 percent of income is derived from mortgages), 
while slightly over 20 percent are mortgage REITs. The majority (75 percent) of the LCs are unsecured. 
The most common restriction is the maintenance of minimum debt service and/or coverage ratios (44.64 


percent). This is followed by restrictions on the issuance of new debt (40.18 percent) and restrictions on 


dividend payments (33.04 percent). LCs with no restrictions specifically reported represent 26.79 percent of 


the final sample-although this does not mean there are no restrictions. For 7.14 percent of firms the Moody's 
report states that certain restrictions are part of the LC, however, the specific requirements are not described. 


. In this research a firm is classified as a mortgage (equity) REIT if more than 50 percent (50 percent or less) of 


its income is derived from mortgage investments. 


. This model is also run with the DNEW and AMTMVE variables dropped (Model 1B) as each variable is 


significantly correlated with three other variables used to provide evidence on the relevant hypothesis. These 
results are also reported in Table 5. Further, in results not reported here the TOWNER and IOWNSQ variables 
are used simultaneously in the regressions. Neither variable is found to have significant explanatory power. 


. The event study was alternatively conducted using the Scholes—Williams (1977) adjustment as well as a 


GARCH (1,1) specification. The CAARs (and significance levels) were very similar (identical). For example, 
the three-day Scholes—Williams (GARCH) CAAR was 2.25 percent (2.30 percent). The full results are 
available from the authors upon request. 
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Abstract 


Using a unique, detailed panel dataset of lodging properties, this paper tests whether properties owned by real 
estate investment trusts (REITs) perform differently than other properties and whether the concentration of real 
estate ownership brought about by REITs has increased market power. Our results demonstrate that REIT-owned 
properties, which are primarily mid-scale and high-end hotels, did not perform significantly better, on average, 
than other mid-scale or high-end hotels in the same geographic area. However, because of the superior overall 
performance of mid-scale and high-end hotels, REIT properties as a whole did perform better, on average, than 
non-REIT properties. From these results we conclude that the superior performance of REIT properties was due to 
the fact that REITs tended to acquire properties in market segments that performed well; REIT ownership in itself 
does not appear to have increased performance. Our results also suggest that the superior performance of the 


market segments in which REITs have a significant presence is not attributable to the market power of the REITs. 


Key Words: REITs, hotels, competition, market power 


1. Introduction 


Real estate investment trusts (REITs) are corporations, trusts or associations that meet 
certain criterion stipulated in the tax code and which elect to be treated as a REIT for tax 
purposes. Similar to mutual funds, REITs pay no corporate income tax on earnings 
distributed to shareholders.' Between 1990 and 2002, REIT market capitalization 
increased from $9 billion to $154 billion.” Over the same period, assets under management 
have grown from $44 billion to $340 billion.’ REIT growth was accomplished primarily 
by acquiring existing income-producing properties from individuals and partnerships. By 
funneling new funds into real estate, REITs are credited with helping the commercial 
property sector recover after the credit crunch of the early 1990s. REITs now hold a 
sizeable share of income-producing properties and play an important role in the real estate 


industry.” However, the full significance of such a large transfer of commercial property 
from private individuals and partnerships to publicly traded REITs is not well understood. 

When REITs were rapidly growing in the mid-1990s, a popular belief was that the 
transfer of property to large, publicly traded REITs would improve the management of the 
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acquired properties. For example, a 1997 Business Week article states that one advantage 
of REIT property ownership is that they offered ‘‘... professional corporate-style 
management.’” The article further states, 


Until the early 1990s, most real estate was owned by private, family-owned companies 
that relied entirely on borrowed money and generated returns by flipping properties ... 
[A REIT CEO] sums it up: ‘‘Often, private ownership led to improper financing, 


managing, and evaluation of real estate. The public market keeps those kinds of 


mistakes from being made.’ 


In the same year, a Fortune article also cites better management as an attribute of 


REITs: 


People in the industry point to better management as well as consolidation that has 

primed the pump, allowing publicly traded REITs to buy property now in private 
= ¢ 

hands and boost their earning power.” 


A Wall Street Journal article sounds a similar theme, describing REITs as encouraging 

property managers to ‘*‘... market and run properties aggressively.’’’ In particular they 

document one apartment manager’s method of instituting frequent rent and fee increases. 


Despite the fact that there is no analytic basis for the hypothesis that public ownership of 


real estate would lead to better property management, the prevalence of this perception in 
media coverage makes it worthy of empirical analysis. 

The ability of REITs to access the public capital markets te amass large real estate 
portfolios may cause the expansion of REIT ownership to have other industry effects 
besides property management.’ First, by increasing market share, REITs have the potential 
to acquire substantial market power in particular local markets.’ Second, large portfolios 
may allow REITs to realize economies of scale by reducing back-office and maintenance 
expenses.'” Finally, it is argued that public market oversight of real estate, through both 
ownership of property by REITs and lending through commercial mortgage backed 
securities, will discipline development and attenuate the boom and bust cycle in real 
estate.'' In particular, the increased availability of market information and analysis 
associated with public ownership of real estate could potentially allow firms to better 
predict future demand and supply conditions.'? 

This paper investigates two possible implications of the growth of REITs: whether or not 
REIT-owned properties perform better than non-REIT properties and whether or not 
properties in markets in which REITs have a significant market share perform better than 
properties in other markets. To date, these issues have not been addressed in the literature. 
The majority of the existing empirical literature on REITs uses financial market information 
to examine REIT returns, liquidity and the role of REIT shares in portfolio diversification. 
(See, for example, Clayton and MacKinnon, 2000; Allen et al., 2000; Gyourko and Nelling, 
1996; Geltner and Kiuger, 1998.) While a few studies use property-level accounting data 
to test for economies of scale and scope (such as Capozza and Seguin, 1999), none 
compare the performance of REIT-owned properties with non-REIT properties. 
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We use annual property-level information on hotels in Texas to determine whether REIT 
properties performed better than other properties, with performance measured by revenue 
growth, revenue per available room (REVPAR) growth, occupancy growth, and average 
price per room growth. Our results indicate that the performance of REIT-owned hotels, as 
measured by each of the four growth measures, was not appreciably different from other 
hotels that offer similar amenities (i.e., in the same segment). As a group, REIT-owned 
hotels did on average perform better than all non-REIT hotels, but this was due to the fact 
that REITs invested in segments that performed well over this period. This suggests that 
the superior performance of REIT-owned properties was not the result of REIT ownership 
leading to better property management. We also test whether the percent of capacity 
owned by REITs in a particular market affected the performance measures for all 
properties in that market and find that REIT market concentration had not affected the 
average performance of properties in those markets. 


2. Background and data 


REITs are prohibited from actively managing their properties and must receive their 
income from passive sources, such as rental and interest payments.'* REITs are allowed to 
provide services customarily furnished in connection with the rental of real property, such 
as general maintenance and the provision of utilities, and are allowed to treat payment for 
these services as rental income. Hotel REITs typically lease their properties to operators 
using percentage leases. Under these agreements, REITs receive rental income equal to the 
greater of a fixed payment or a fixed percentage of total revenue. Two-thirds of the REIT 
owned hotels in our sample were percentage leased. 

Some REITs were able to get around the active management restriction by creating so- 
called *‘stapled’’ REITs. In this structure, two separate corporations are established—a 
REIT and a taxable operating company. Shareholders receive one share of the operating 
company for every share of the REIT they own, and the shares then trade together as if 
they were stapled. The Internal Revenue Service ruled that the structure was illegal, but 
allowed existing stapled REITs to keep their structure.'* Other REITs later simulated the 
stapled REIT structure by creating so-called ‘‘paper-clipped*’ REITs. Like their stapled 
brethren, paper-clipped REITs issue to shareholders one share of a separate operating 
company for every REIT share they own, but there is no subsequent requirement that the 
shares trade together. Thus stapled and paper-clipped REITs have the ability to both own 
and operate hotels. One-third of the REIT-owned hotels in our sample were owned by 
either stapled or paper-clipped REITs. In the analysis that follows we do not distinguish 
between traditional REITs and stapled or paper-clipped REITs.'° 

To test the effect of REIT ownership on property performance, we obtained annual data 
from the years 1991 to 1998 from Source Strategy Incorporated (SSI), a private consulting 
firm in San Antonio, on all lodging properties in Texas with gross annual revenue over 
$13,000. This data includes 22,519 property-year observations. From state tax-return data, 
SSI reports a property’s gross annual revenue, number of rooms, number of days open, 
REVPAR, brand affiliation and zip code.'® SSI also obtained the average price per room 
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for each property using surveys, financial reports, appraisers and directories. From the 
annual revenue and average price per room, SSI is then able to calculate the number of 
rooms booked that year. From this information, SSI calculates occupancy rate (number of 
rooms booked divided by number of rooms divided by days open). 

Using the data provided from SSI, we were able to identify for each observation the 
market segment of the brand affiliated properties, whether or not the property is located in 
a Metropolitan Statistical Area (MSA), and whether or not a REIT owns the property. 
Brands are classified into nine segments based on information obtained from numerous 
lodging industry publications and experts (deluxe, luxury, upscale, midscale with food and 
beverage, midscale without food and beverage, economy, budget, upper-tier extended stay 
and lower-tier extended stay).'’ Zip codes were used to identify properties located in one 
of the 24 MSAs in Texas, as classified by the U.S. Census in 1996. To identify properties 
owned by REITs and their acquisition dates, we consulted the National Real Estate Index 
REIT Property Directory.'* 

Table | displays the sample counts by year and REIT status.'? By 1998 there are 3,051 
hotels in the sample, of which 91 are owned by REITs.’ In total, there are 222 property- 
year observations of hotels owned by REITs.”' Although REITs owned few hotels early in 
the period, REITs acquired 80 hotels between 1995 and 1998. 

Table 2 illustrates that the hotels owned by REITs are quite different from the sample as 
a whole. Average revenue from REIT hotels is nearly 44 times higher than average revenue 
from non-REIT hotels.*” REITs generate this higher revenue by owning hotels with more 
than twice as many rooms and achieving a much higher REVPAR. REITs superior 
REVPAR is due to both higher average prices per room and higher occupancy rates. 
Nearly all REIT hotels are in MSAs and nearly all are brand-affiliated. 

Table 3 breaks out brand-affiliated hotels by market segment. Although only 40 percent 
of the sample is brand affiliated, by 1998, all REIT hotels were brand affiliated. Compared 
to other brand-affiliated hotels in the sample, REIT properties are more heavily weighted 
toward high-end hotels. Over 40 percent of REIT hotels are in the mid-scale categories, 
versus about 30 percent of non-REIT, brand-affiliated hotels. About 26 percent of REIT 
hotels are in either the upscale, luxury, or deluxe segment versus only |1 percent of non- 
REIT, brand-affiliated hotels. Another 28 percent of REIT hotels are in the upper-tier 
extended-stay segment versus only 4 percent of non-REIT, brand-affiliated hotels. The 
memo column in Table 3 reports, for 1998, the percent of hotels within each segment that 
are owned by REITs. REITs account for a negligible portion of the combined budget, 
economy, and lower-tier extended-stay properties, about 6 percent of mid-scale hotels, and 
about 28 percent of the combined upscale, luxury, deluxe and upper-tier extended-stay 
hotels. 


Table 1. Number of lodging properties in Texas and the number owned by REITs. 


199] 1992 1993 1994 1995 1996 1997 1998 


Total properties 2,669 2,686 2,721 2,778 2,806 2,884 2,924 3,051 
Total properties owned by REITS + 4 4 6 11 32 70 9] 
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Table 2. Comparing performance measures of lodging properties not owned by REITs with those owned by 
REITs (averages of property-year observations). 


Non-REIT Properties REIT Properties 
Revenue (millions) 1.07 4.44 
Number of rooms 84.5 201.7 
REVPAR“ 25.91 57.78 
Occupancy rate ( percent) 53.4 69.5 
Average price 46.76 82.10 
ercent brand-affiliated 40.0 96.8 

99.5 


“REVPAR, Revenue per available room (revenue divided by number of rooms divided by days open). 


Table 3. Comparing segment composition of lodging properties not owned by REITs with those owned by REITs 


for all properties and only brand affiliated properties (percent of property-year observations). 


All properties Brand-affiliated 
Memo: Percent 
Non-REIT REIT Non-REIT REIT Segment Owned 


| 


(22,297)" (222)* (8,868)" (215)" by REITs in 1998 
Independent 60.2 id 0.0 0.0 0.0 
Budget 9.1 0.0 22.9 0.0 0.0 
Economy 11.8 5.4 29.7 5.6 0.4 
Mid-scale without food and beverage 6.0 Pf (Ro, 15.0 28.4 6.1 
Mid-scale with food and Beverage 6.2 11.7 15.7 12.1 6.3 
Upscale 2.4 16.7 6.1 17.2 24.1 
Luxury 1.6 6.3 4.0 6.5 16.3 
Deluxe 2.3 0.6 62.5 
Lower-tier extended stay 0.9 0.0 Zo 0.0 0.0 
Upper-tier extended stay 1.4 27.0 3.6 27.9 33.8 
Total 100 100 100 100 


“Number of property-year observations. 


Table 4 provides average performance measures by year and REIT status. Four 
performance measures are used: revenue growth, REVPAR growth, occupancy growth 
and price growth.” As shown in the upper panel, REIT hotels had slower revenue growth 
;| than other hotels (8.1 percent versus 14.3 percent). This is not surprising because over this 
period REITs generally acquired mature, stabilized properties; properties in the sample 

with rapid revenue growth often had noticeable annual increases in number of rooms and 
number of days open, suggesting that the properties were either new or recently renovated. 
However, when comparing REVPAR, which controls for the number of rooms and days 
open, REIT properties had much higher growth. Non-REIT hotels had a higher growth rate 
in occupancy overall (2.5 percent versus 1.0 percent). Again, this may be due to the fact 
that REITs acquired mature stabilized properties, as occupancy growth tended to be 
highest for those hotels with low occupancy rates. The growth in average-price per room 
| was greater for the REIT properties in the sample. 
| 
| 
| 
| 
| 
| 
{ 


86 BRADY AND CONLIN 


Table 4. Comparing performance measures across years of lodging properties not owned by REITs with those 
owned by REITs (top panel) and of lodging properties never owned by REITs with those owned at some time by 
REITS (bottom panel). 


Year 
Growth Rate* All Years 1992 1993 1994 1995 1996 1997 1998 
Non-REIT vs. REIT 
Revenue Non-REIT 14.3 11.8 12.8 13.9 11.4 13.) 16.1 205 
REIT 8.1 —0.6 -—3.1 1.6 22 5.55 10.4 9.6 
REVPAR Non-REIT 3.8 of 5.3 6.7 2.8 -0.2 2.3 4.7 
REIT 6.7 —0.6 —3.0 1.5 20 0.2 6.7 10.7 
Occupancy Non-REIT 2.5 3.8 a 5.8 10 -08 LS 1.7 
REIT 1.0 — 4,2 0.1 — 0.0 0.2 25 3.5 0.9 
Price Non-REIT 1.1 0.7 0.1 0.8 Pes, 0.5 0.9 3.0 
REIT 4.0 —-14 —-—3.7 0.4 2.6 2.9 3.0 6.0 
Never REIT vs. ever REIT 
Revenue Never REIT 14.4 11.9 13.0 14.0 11.6 13.0 16.1 20.5 
Ever REIT 8.6 7.9 49 7.8 4.2 14.6 10.0 9.6 
REVPAR Never REIT 3.7 4.6 5.3 6.7 28 -—03 4.7 
Ever REIT 6.5 7.9 4.2 6.4 10.7 
Occupancy Never REIT 2.5 a9 5.1 5.8 1.1 0.9 1.3 1.7 
Ever REIT 23 6.4 oj 40 —0.6 LO 34 0.9 
Price Never REIT 1.1 0.7 0.1 0.7 1.4 0.5 0.9 3.0 
Ever REIT 3.4 0.9 1.4 a7 4.9 3.2 3.1 6.0 


“Growth rate is defined as the percent change from the prior year. 


By all measures, REIT performance improved markedly after 1995. Recall that most of 
the hotels in the sample that were owned by REITs were acquired after 1995. This suggests 
that hotels acquired by the newly established REITs of the early 1990s performed 
markedly better than other hotels. In particular, REVPAR growth and price growth for 
REIT properties were markedly higher than for non-REIT properties in 1997 and 1998. 
This would seem to support the popular impression that REIT ownership led to better 
property management. It is not clear, however, if REIT management per se caused this 
difference or if REITs simply acquired properties with improving performances. To help 
address this question, the bottom panel of Table 4 groups hotels by whether or not they 
were ever owned by a REIT. The data in the bottom panel suggest that the hotels acquired 
by REITs tended to be hotels whose performances were improving. In particular, these 
hotels had REVPAR growth and average price growth that were consistently higher than 
other hotels throughout the sample period. We more formally address the effect of REIT 
ownership on property performance in the following section. 
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3. Empirical specification and results 
3.1. Specification 


To isolate the effect of REIT ownership on property performance, we look at the 
determinants of our four performance measures in a multivariate framework. A REIT 
indicator variable is set equal to one if a REIT owns a property in a given year, and is 
equal to zero otherwise.~* Because revenue growth is heavily influenced by changes in 
capacity, both the growth rate in the number of rooms and the growth rate in days open 
are included as independent variables. Although REVPAR, occupancy and price 
measures control for capacity, the growth rates for rooms and days open are included in 
these specifications because changes in capacity may have more than an arithmetic effect 
on performance; that is, changes in capacity may proxy for other changes, such as the 
remodeling of a property or restructuring of management, that may affect performance. 
A measure of idle capacity, defined as 100 minus l-year lagged occupancy rate, is 
included in all specifications because it may be much more difficult to improve the 
performance of a property with, say, 20 percent idle capacity than one with 80 percent 
idle capacity. 

Change in brand affiliation may affect property performance, so three dummy variables 
indicating brand change are included as independent variables. The first equals one if the 
property changed from a brand-affiliated property in the previous year to an independent 
property in the current year, and equals zero otherwise. Similarly, a dummy variable is 
included that equals one if the property changed from an independent property in the 
previous year to a brand-affiliated property in the current year, and equals zero otherwise. 
The third dummy variable equals one if the property changed from one brand affiliation in 
the previous year to a new brand affiliation in the current year, and equals zero otherwise. 

We also wish to control for local economic conditions. To capture the full dynamics of 
the economic cycle, which can vary across time and geography, we interact the MSA and 
year dummies creating separate MSA-year effects. 

To control for differences in the performance of hotels that are in different segments of 
the market we include segment effects. Because the segment effects are not allowed to 
vary Over time, we are assuming that these differences are relatively long term in that they 
persist for the entire time period of our sample. The differences could be due to changes in 
relative demand or supply. For example, during long periods of economic expansion, like 
the period covered by our data, demand for more luxurious accommodations may increase. 
Alternatively, supply in some segments could be characterized by over capacity, and it 
may take a long period of time to absorb that capacity. Although we would like to control 
for segment effects, it is possible that REIT ownership in itself could affect the 
performance of all properties in a market. Specifically, if ownership became more 
concentrated, REITs could exert market power. For example, if the REITs facilitate 
greater collusion, this will positively affect the performance of the other properties in a 
relevant market. We define the relevant market as hotels within an MSA that are in the 
same market segment. While this effect is likely to be minimal based on the limited 
number of properties owned by REITs, especially in the early 1990s, we test this 
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hypothesis by including in some specifications the fraction of the total capacity in the 
MSA-segment owned by REITs. 

In all specifications, we use least-squares estimation to derive consistent estimates of the 
parameters. We also present robust standard errors that allow for arbitrary hetero- 
scedasticity and correlation within properties across years. Means and standard deviations 
for dependent and independent variables are presented in the appendix. 


3.2. Results 
3.2.1. REIT indicator variable and REIT market share variable 


The results of the estimation are presented in Table 5. The estimates from the revenue 
growth model with no segment effects are presented in column 1. Controlling for other 
factors, REIT ownership is estimated to increase revenue growth by nearly 10 percentage 
points. This effect is both economically substantial, as mean revenue growth for the 
sample is 14 percent, and statistically significant. However, when controls are added for 
the segment that a hotel is in (column 2), the effect of REIT ownership is only one-tenth as 
large and is no longer statistically significant. While the effect of REIT ownership is 
somewhat larger when the fraction of capacity owned by REITs is also included as an 
independent variable (column 3), it is still less than half as large compared to when 
segment effects are not included and it is not statistically significant. 

Results for REVPAR and occupancy growth reveal a similar pattern. In the specification 
without segment effects (column 4), REIT ownership is estimated to increase REVPAR by 
nearly 9 percentage points, and the coefficient estimate is statistically significant. When 
segment effects are included (column 5), the effect is about one-third as large, and is 
statistically insignificant. The effect is even smaller when the fraction of capacity owned 
by REITs is included (column 6). The effect of REIT ownership on occupancy growth is 
also large and statistically significant in the specification without segment effects (column 
7), but the effect is much smaller and statistically insignificant in both specifications 
containing segment effects (columns 8 and 9). REIT ownership does not have any 
discernable affect on price growth at the hotels. 

If REIT ownership positively affects properties in the same MSA-segment ( perhaps by 
decreasing the level of competition), then increasing the capacity owned by REITs should 
improve the performance of all properties in the MSA-segment. The coefficient estimates 
associated with the fraction of capacity owned by REITs are close to zero and statistically 
insignificant for all four performance measures. This suggests that REIT market presence 
has a negligible affect on the performance of other similar properties in the MSA. 


3.2.2. Other variables 


Both the percent growth in rooms and the percent growth in days are positively related to 
revenue growth. Because the coefficients on both measures are greater than one, capacity 
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growth does not have a simple arithmetic affect on revenue. It is likely that a change in the 
number of rooms is either due to a new hotel that is opened in stages, or the renovation of 
an old hotel. Similarly, a change in number of days open may be due to a new hotel being 
open only part of the year, or a hotel shutting down part of a year for renovation. In either 
case, the performance of the hotel may improve once construction is completed and the 
hotel becomes fully operational over time. 

The effect of room growth on REVPAR is negative and statistically significant. A 
doubling in number of rooms would lead to a 9 percent decline in REVPAR. The negative 
effect of number of rooms on REVPAR appears to work through a decline in the 
occupancy rate, as the effect on room price is negligible. This suggests that new capacity is 
not absorbed completely in the first year. Growth in days open has a statistically significant 
positive affect on REVPAR. A doubling in days open increases REVPAR by 4 percent. 
The positive affect of days open on REVPAR is due to increases in both occupancy and 
price. The coefficient estimates associated with room growth and days open growth are 
robust to the inclusion of segment effects and REIT market concentration. 

Lagged unused capacity has a positive affect on revenue growth; hotels with substantial 
idle capacity tend to increase revenue more quickly. Lagged unused capacity also leads to 
higher REVPAR growth, which is achieved through higher occupancy growth rates and 
slightly lower price growth rates. The estimated effect of lagged unused capacity on 
revenue, REVPAR and occupancy growth is higher in specifications that include segment 
effects, while its estimated effect on price growth does not change appreciably when 
segment effects or REIT market concentration are included. 

Brand affiliation changes have significant effects on hotel performance in most 
specifications. Changing from being a brand-affiliated hotel to being an independent hotel 
has a negative effect on all performance measures, although the estimated effect is smaller 
when segment effects are included. Conversely, changing from independent to brand- 
affiliated is associated with positive effects on performance, although the effects on 
revenue growth and occupancy growth are statistically insignificant when segment effects 
are included. In most specifications changing brands has no statistically significant effect 
on performance, but it is associated with a decline in revenue growth and occupancy 
growth if segment effects are included. 


3.2.3. Sensitivity tests 


To test the robustness of our results, several alternative regression specifications were 
tested. First, REIT hotels are brand affiliated and tend to be concentrated in midscale and 
high-end market segments. Although we control for market segment, it is possible that the 
effect of REIT ownership varies across market segment, or that the relative performance of 
market segments varies over time. To see if this affects our results, we ran the regressions 
for only brand-affiliated hotels, and for midscale and high-end hotels separately. In all 
cases the results did not change appreciably. Second, to see if the type of REIT mattered, 
we restricted the REIT indicator variable to represent only stapled and paper clip REITs, 
and then restricted the REIT indicator variable to represent only traditional REITs. In both 
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cases, the coefficient on the REIT indicator variable was not significantly different than 
zero in the fully specified models. It could also be argued that because we are controlling 
for brand changes and slack, we have eliminated the effects of two strategies REITs use to 
increase the performance of newly acquired properties: repositioning the property by 
changing brands or opportunistically buying underutilized properties. However, the 
coefficients associated with the REIT indicator variable remain insignificant in the fully 
specified models even if the indicator variable for a brand change or the measure of slack is 
removed from the specifications. In addition, removing the growth rates for rooms and 
days open does not appreciably affect the REIT coefficient estimates in models of 
REVPAR, occupancy and price growth. 


3.2.4. Discussion of results 


The fact that REIT-owned hotels tend to perform better than other hotels would support 
the anecdotes that suggest that REITs are better property managers. However, because 
these effects largely disappear when segment effects are included, the better performance 
by REIT properties appears to be the result of REITs investing in segments that performed 
well over this period. The fact that similar results are obtained when the fraction of 
capacity owned by REITs is included in the specification indicates that the superior 
performance of these segments is not attributable to the REITs. While our results may 
suggest that REITs are savvy purchasers of properties (depending on the purchase price of 
the property), our results do not support the view that REIT-owned properties perform 
better than other properties in the same segment or that REITs decrease the level of 
competition in local markets. 

A few caveats are in order. Our performance indicators measure revenue and not profits. 
It may be that REITs have lower costs due to superior management or economies of scale. 
Because we do not have data on costs, we cannot test this hypothesis. Also, while it may be 
that the performance of REIT properties does not appreciably differ from other 
comparable properties, specific REITs may have exceptional performance. Finally, our 
results are not likely to capture the long-run effects on the lodging industry of property 
acquisitions by REITs since the large majority of these acquisitions occurred in the last 
two years of our data. It may be, for example, that REIT market concentration will 
eventually change the dynamics of local real estate markets. 


4. Conclusion 


One of the most striking developments in the commercial real estate market in the 
past decade has been the transfer of large amounts of property from largely private 
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ownership to ownership by publicly traded REITs. The full significance of this shift 
in ownership is not well understood. Possible effects of the emergence of publicly 
traded real estate range from greater economies of scale in the production of real 
estate services to attenuation of the real estate cycle through public-market 
oversight. This paper investigates two hypotheses: that REIT-owned properties 
perform differently than other properties and that the concentration of real estate 
ownership brought about by REITs has increased the market power of real estate 
owners. 

Our results suggest that, compared to all other hotels, REIT hotels tend to have higher 
revenue growth, higher REVPAR growth and higher occupancy-rate growth. However, 
this result appears to be due to the type of hotels that REITs own: REITs tend to own mid- 
scale or high-end hotels and these types of hotels have performed well in recent years. 
Once the market segments of the hotels are controlled for, REITs do not perform 
significantly better than other properties. This suggests that REITs tended to acquire 
properties that perform well, but REIT ownership in itself does not appear to have 
increased performance. We also find that the superior performance of the market segments 
in which REITs have a significant presence is not attributable to the market power of the 
REITs. 


Appendix 
Segment classifications of brands 


Deluxe: Fairmont, Four Seasons, Westin 

Luxury: Hyatt, Marriott, Sheraton, Renaissance, Omni, Loews, Bristol, Stouffer 

Upscale: Crowne Plaza, Adam’s Mark, Hilton, Radisson, Red Lion, DoubleTree, 
Courtyard, Wyndham 

Midscale with Food & Beverage: Holiday, Holiday Select, Ramada, Clarion, Four 
Points, Howard Johnson 

Midscale without Food & Beverage: Hampton, Country, LaQuinta, Wingate, Holiday 
Express, Homeplace, Fairfield, Drury 

Economy: Days, Comfort, Ramada Ltd, Best Western, Quality, Shoney’s, Sleep, 
Budgetel 

Budget: Motel 6, Travelodge, Super 8, Friendship, Red Roof, Rodeway, Microtel, 
Econolodge, Travelers, Park, Red Carpet, Allstar, Exel, Homestead 

Upper-Tier Extended Stay: Residence, Hawthorn, Homewood, Embassy, DoubleTree 
Suites, Summerfield, Sheraton Suites, Sumner Suites 

Lower-Tier Extended Stay: MainStay, AmeriSuites, Comfort Suites, HomeGate, 
StudioPlus, Travel Suites, Westar, Lexington, Extended Stay America, Villager 
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Table Al. Descriptive statistics. 


Variable N Mean Std. Dev. 
Revenue growth 18,577 14.22 109.81 
REVPAR growth 18,577 28.98 
Occupancy growth 18,573 2.50 26.10 
Price growth 18,573 1.14 7.65 
REIT indicator variable 18,577 0.01 0.11 
Brand to independent indicator variable 18,577 0.01 0.09 
Brand affiliation change indicator variable 18,577 0.02 0.12 
Independent to brand indicator variable 18,577 0.02 0.12 
Growth rate in rooms 18,577 1.19 19.57 
Growth rate in days open 18,577 6.87 57.25 
Idle capacity 18,577 46.21 15.21 
Fraction of MSA-segment capacity owned by REITs 18,577 1.28 5.98 
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Notes 


1. In order to receive favorable tax treatment, REITs are required to distribute to shareholders 90 percent of 
taxable income, giving them limited ability to use retained earnings for property acquisition and 
development. Gyourko and Sinai (1999) estimate the net tax benefit of the REIT structure is equal to 2—5 
percent of industry market capitalization. Since real estate owned by individuals or partnerships is also not 
taxed at the corporate level, the REIT structure has no tax advantage relative to private unincorporated 
holdings. 

See NAREIT™ Real-Time Market Index. Most recent value is for January 1, 2002. 

Latest statistics are as from first-quarter 2002 REIT filings. Historical data on assets based on 1998 NAREIT 
Statistical Digest. 


4. See Prudential Real Estate Investors (2001). For each major property type Prudential estimates the REIT- 


w 


owned share of the *‘institutional quality investable universe.’’ They estimate that at the end of 2000, REITs 
owned 6.9 percent of hotel properties as well as 7.4 percent of apartments, 8.6 percent of warehouses, 6.5 
percent of offices, 12.7 percent of non-mall retail and 33.2 percent of mall retail properties. Publicly traded 


real estate operating companies (REOCs) owned another 10.4 percent of hotel properties. Note that these are 


national market shares and that market shares in major metropolitan areas are likely to be higher. 

5. *‘The New World of Real Estate,’’ Business Week September 23, 1997. 

6. *‘Hot Property: How to Play the REIT Boom,”” Fortune October 23, 1997. 

7. **Targeted Tenants: Apartment Complexes Fall Into New Hands, And Up Go the Rents’* Wal/ Street Journal, 
March 25, 1997. 
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. There are currently 42 REITs with market capitalization over $1 billion and eleven REITs with market 
capitalization over $3 billion. See Demsetz and Lehn (1985) for a discussion of the forces that determine the 
structure of corporate ownership, including the cost of capital. For additional discussion, see Demsetz (1983) 
and Fama and Jensen (1983). 


9. REITs typically specialize in one type of property (e.g. office, industrial, retail or residential) and tend to 
concentrate in geographic areas. See Dinsmore (1998) for a discussion of REITs’ pursuit of market 
dominance. 

10. See Anderson et al. (2001) for a discussion of the literature on the economies of scale in real estate. 

11. Previous building booms have been attributed to the loosening of credit terms by banks and overbuilding by 
private developers. See Mei and Saunders (1997) for a discussion. 

12. See Vettas (1998) for a model of demand and supply where firms and consumers learn by observing the 
behavior of other firms and consumers. 

13. Because of a tax law change, REITs are allowed to have taxable subsidiaries actively manage their properties 
for tax years that begin after December 31, 2000. 

14. Starwood Lodging and Patriot American Hospitality used grandfathered stapled REIT structures to own and 
operate hotels. 

15. As we discuss, analyzing the two types of REITs separately does not affect our conclusions. 

16. While brand affiliation can often be determined from information on the tax return, in some cases the 
determination is difficult. Because of this, the brand affiliations identified by SSI were sometimes incorrect. 
These brand affiliation mistakes were identified and corrected based on subsequent years SSI reports, tax 
information, a phone survey, and hotel listings in the Directory of Hotel and Motel Companies. 

17. Each brand’s segment classification is identified in the appendix. 

18. The directory did not identify acquisition dates for some properties owned by REITs. These acquisition dates 
were obtained by either contacting the REIT or consulting the REIT’s 10K reports filed with the U.S. 
Securities and Exchange Commission. 

19. Properties are classified as owned by a REIT if the REIT owned the property for at least 6 months in the given 
year. Therefore, a property acquired by a REIT in March of 1997 is identified as a REIT property in 1997 and 
1998 while a property acquired in September of 1997 is identified as a REIT property only in 1998. 

20. REITs own lodging properties in Addison, Amarillo, Arlington, Austin, College Station, Corpus Christi, 
Dallas, El Paso, Forth Worth, Garland, Houston, Irving, Kerrville, Laredo, Midland, Plano, Richardson, San 
Angelo, San Antonio and Tyler. 

21. These 91 hotels are owned by 13 different REITs: American General Hospitality Corp., CapStar Hotel 
Company, Crescent Real Estate, Equity Inns Inc., Felcor Suite Hotels Inc., Glenboro Realty Trust, Hospitality 
Properties Trust, innkeepers USA Trust, Patriot American Hospitality, RFS Hotel Investors Inc., Starwood 
Lodging Trust, Sunstone Hotel Investors Inc. and Winston Hotels. Together, the two stapled REITS, 
Starwood Lodging Trust and Patriot American Hospitality, and the one paper-clipped REIT, Crescent Real 
Estate, owned 27 hotels representing 64 property-year observations. 

22. All appropriate numbers are in 1996 dollars. 

23. Admittedly, this is not an exhaustive list of performance measures. In particular, effective property 
management involves both the ability to increase revenues and the ability to control costs. Unfortunately, we 
do not have property level information on costs. 

24. See note 19. 
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